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SUMMARY 


U.S. fertilizer consumption during 
1987/88 is projected to remain close to 
year-—earlier levels, following a 2—percent 
decline in 1985/86. Nitrogen, phosphate, and 
potash use are projected at 10.4, 3.9, and 4.8 
million tons, respectively. Stable fertilizer 
use is tied to steady application rates and 
little change in planted crop acreage because 
of continued heavy farmer participation in 
acreage reduction programs. 


Domestic nitrogen and phosphate 
fertilizer supplies are expected to tighten in 
relation to use in 1987/88, and prices will 
average above a year earlier. While domcstic 
fertilizer demand remains stable, U.S. 
production of nitrogen and phosphate will rise 
as a result of increased export demand induced 
by the lower dollar. July~November nitrogen 
exports surged, led by increased shipments of 
anhydrous ammonia, urea, diammonium 
phosphate, and nitrogen solutions. The rise in 
U.S. phosphate export demand is due primarily 
to increased shipments of diammonium 
phosphate. U.S. potash production will change 
little in 1987/88, while prices will remain 
substantially above year-earlier levels. This 
spring, fertilizer prices are expected to 
average 10 percent above year-earlier levels, 
after rising 3 percent from April to October 
1987. 


Worldwide growth in fertilizer production, 
consumption, and trade is anticipated over the 
next several years. Nitrogen production will 
continue to exceed consumption in the 
developed countries, while the developing 
countries will realize net deficits in spite of 
production growth. By the early 1990's, world 
growth in nitrogen demand could excced 
increases in supplies, leading to higher prices. 
World supplies of phosphate and potash are 
expected to be more than adequate. The 
developed countries are projected to have 
excess phosphate fertilizer supplies, while the 
Soviet Union, Asia, and Eastern Europe will be 
deficit areas. The greatest potash surplus is 
forecast for North America. Western Europe, 
Asia, Africa, and Latin America are projected 
to be deficit areas. 


Agricultural pesticide use for major field 
crops in 1988 could range from 420 to 464 


million pounds active ingredient (a.i.), 
compared with an estimated 429 million 
pounds in 1987. The proportion of acres 
treated with herbicides and insecticides in 
1987 remained near year- earlier levels. 
Pesticide manufacturers surveyed last fall 
indicated that spring herbicide priccs may be 
up 2 percent from last year, and insecticide 
and fungicide prices 1 percent. Domestic 
availability of pesticides is expected to be 
down 14 percent from last year's large 
supplies. Manufacturers have bcen reducing 
production and inventories as planted acres 
have declined. Pesticide exports are projected 
to be up 11 percent in 1988, primarily because 
of the dollar's decline. 


In 1987, more than 5.9 million tons of 
secd were used for the major U.S. field crops, 
10 percent less than in 1986. Total sced use is 
expected to be unchanged in 1988, with crop 
acreage remaining at about the 1987 level. 
Seeding rates and seed prices for the major 
field crops vary substantially by crop and by 
State. Seed prices paid by farmers for the 
major field crops in 1987 ranged from a 
decline of 7 percent for wheat to an increase 
of 3 percent for soybeans, but are expected to 
stabilize in 1988. 


Grass seed prices rose more than 25 
percent in 1987, as Conservation Reserve 
Program (CRP) sceded acreage increased from 
2 million acres in 1986 to near 16 million in 
1987. Imports of forage seed and U.S. and 
Canadian grower requests for grass seed 
acreage certification rose in 1986 and 1987 in 
response to the CRP signup. Increased seed 
imports led to a 4-percent decline in the U.S. 
trade balance in seeds between 1985 and 1986. 


Farm machinery expenditures for 1988 
are projected to stabilize at 1987 levels as 
farm financial conditions continue to 
improve. lt is estimated that farm machinery 
expenditures were down for the 8th 
consecutive year in 1987, but the decrease 
likely was smaller than in past years. Farm 
equity is expected to continue to improve 
through 1988. Farm net cash income is 
expected to remain at a relatively high level, 
although 5 to 10 percent lower than 1987's 
record $57 billion. 


Lower production rates for 40-99 hp 
two--wheel drive tractors and sales incentive 
programs for over--99 hp two-whcel drive 
tractors enabled manufacturers to lower 
September--to-September inventorics relative 
to sales to an 8 and 6--month supply, 
respectively. Because of a sharp drop in 
self-propelled combine sales, inventories 
relative to sales rose 28 percent from a year 
ago, resulting in a 10--month supply. 


The United States posted a $138-—million 
farm machinery trade deficit for the first 9 
months of 1987, up 21 percent from a ycar 
earlier. Export value increased 3 percent to 
roughly $1.2 billion, behind increased 
shipments to Canada, South America, Western 
Europe, and Saudi Arabia. But import value 
edged upward 5 percent from the previous 
year to $1.3 billion. Because whecl tractor 


trade accounts for at least 50 percent of the 
value of farm machinery exports and imports, 
it is the most important factor influencing 
farm machinery trade. 


The falloff in oil prices to below $17 per 
barrel underscores the volatility of the oil 
market, which had experienced relatively 
stable prices in most of 1987 following wide 
swings in 1985 and 1986. U.S. farmers can 
expect energy prices to remain steady, and 
possibly edge downward through the spring 
following sharply lower crude oil prices in 
fourth--quarter 1987. Farm encrgy 
expenditures are expected to remain at last 
year's level. Slightly lower energy prices are 
likely to offset increased acreage of 
energy-intensive crops, such as cotton and 
rice, thus halting a 7-year decline in farm 
energy expenditures. 


FERTILIZER 
Demand 


U.S. plant nutrient consumption in 
1987/88 (July 1987 — June 1988) likely will 
remain close to year-earlier levels. Use is 
forecast at 10.4 million tons for nitrogen, 3.9 
million tons for phosphate, and 4.8 million tons 
for potash. During 1986/87, farmers used 10.3 
million tons of nitrogen, 4.0 million tons of 
phosphate, and 4.9 million tons of potash. 


Total cropland acreage in 1987/88 is 
estimated to remain about the same as in 
1986/87, with fertilizer application rates 
remaining close to 1986/87 levels. Farmer 
participation in Government commodity 
programs is expected to be close to 
year-earlier levels. Last year, about 74 
million acres of farmland were idled under two 
provisions of the Food Security Act of 1985: 
the conservation reserve program (CRP) to 
remove crodible land from production and the 
crop set-aside program that reimburses 
farmers for not planting designated crops. 
However, in mid- December 1987, the House 
and Senate Agricultural Committces reached a 
compromise aimed at satisfying the 
Gramm--Rudman budget requirements. The 
compromise package includes small 
adjustments in target prices and loan rates as 
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well as an optional diversion program called 
0/92. 


Wheat and feedgrain farmers will have 
the option of planting no crops and receiving 
92 percent of the deficiency payments they 
would otherwise have reccivecd by planting all 
program-—cligible acres. For example, farmers 
producing corn could clect the 0/92 program 
after setting aside 20 percent of their base 
acres under the acreage reduction program 
and an additional 10 percent paid land 
diversion, while wheat growcrs could elect the 
program after setting aside 27.5 percent of 
their base acreage. Wide participation in the 
0/92 program could substantially reduce plant 
nutrient consumption; however, 1988 farm 
crop prices are expected to be high enough for 
most farmers to plant crops rather than 
participate in the 0/92 program. 


Additionally, acreage will continue to be 
entered into the CRP during 1987/88. 
Acreage going into the CRP will require sorne 
fertilizer to establish permanent cover. 


Exports of nitrogen fertilizer during 
1987/88 are expected .to increase ZO percent 
from a year earlier as exports of anhydrous 
ammonia, urea, diammonium phosphate and 
nitrogen solutions have surged. Phosphate 
exports may rise 4 percent if the current 











strength in diammonium phosphate exports 
continues. Potash exports could be close to 
year-—carlier levels as higher prices offset the 
decline in the value of the dollar. 


Supplies 


Domestic supplies of all fertilizers are 
expected to be adequate to meet 1988 crop 
needs. U.S. nitrogen and phosphate fertilizer 
production capacity will be more fully utilized 
in 1987/88, while operating rates for potash 
will approach year- carlier levels. Current 
production rates indicate that almost 93 
percent of anhydrous ammonia capacity, 
estimated at 16.7 million tons, is being used. 
Wet--process phosphoric acid facilities capable 
of producing over 11.5 million tons arc 
operating at about 87 percent of capacity. 
Around 84 percent of U.S. potash capacity (1.8 
million tons) and about 59 percent of Canadian 
capacity (12.6 million tons) is being used. 


A year earlier, anhydrous ammonia plants 
operated at 81 percent of capacity, while 
facilities producing wet- process phosphoric 
acid operated at about 85 percent. Mcantime, 
operating rates for U.S. and Canadian potash 
producers stood at 85 and 53 percent, 
respectively. Any further increases in 1987/88 
nitrogen and phosphate operating rates will 
depend on the continued strength of the export 
market, since domestic fertilizer demand is 
expected to remain relatively flat. 


U.S. nitrogen production is projected to 
increase by 7 percent in 1987/88 as domestic 
demand stabilizes and strength in the export 
market continues (table 1). Lower natural gas 
prices paid by many U.S. anhydrous ammonia 
producers during most of 1987 allowed them to 
be more competitive internationally. As 
nitrogen supplies in the world market 
tightened, U.S. nitrogen exports increased by 
over 32 percent in 1986/87. However, natural 
gas prices paid by U.S. anhydrous ammonia 
producers increased during the fourth quarter 
of 1987 as producer contracts expired, demand 
surged due to cold weather, and supplies 
tightened. Further gas price incrcascs should 
be tempered by abundant oil supplics. Oil can 
be substituted for gas in commercial and 
industrial use and electrical generation. These 
substitutions provide some cost protection to 
firms that use gas as a feedstock to 


manufacture higher valued products such as 
anhydrous ammonia. 


U.S. nitrogen imports could decline by 3 
percent in 1987/88, following an 8--percent 
decline in 1986/87. While imports of nitrogen 
declined by almost 7 percent through 
November of the 1987/88 fertilizer year, 
expected increascs in natural gas prices to 
domestic nitrogen producers will allow 
nitrogen producers in low-cost production 
areas outside the United States to compete 
more cffectively with U.S products for the 
remainder of 1987/88. This impact will be 
tempered, however, as the falling dollar raises 
the effective price of imported nitrogen. 


In 1986/87, nitrogen fertilizer production 
decreased in response to lower prices. 
Anhydrous ammonia production declined 3 
percent to 15.2 million tons, while production 
of ammonium nitrate and nitrogen solutions 
fell 7 and 2 percent, respectively (table 2). 
Urea was the only major nitrogen fertilizer 
product showing an increase over 1985/86. 


U.S. phosphate production is expected to 
increase about 6 percent in 1987/88 in 
response to higher prices and strength in the 
export market. Inventories are also lower 
than a year earlier. Total production of 
selected phosphate fertilizer materials in 
1986/87 increased 6 percent from a year 
earlicr as exports increased by 36 percent over 
the depressed levels of 1985/86. Diammonium 
phosphate production increased 7 percent 
while production of triple superphosphate rose 
4 percent. Production of normal and enriched 
superphosphate, while accounting for only a 
small proportion of total production, increased 
140 percent. In contrast, monoammonium 
phosphate production declined 4 percent. 


In 1987/88, U.S. potash production will 
likely approach year--earlier levels as domestic 
and export demand change little. Despite a 
preliminary determination against Canadian 
producers in an anti-dumping suit in August 
1987, potassium chloride imports from Canada 
during July - Novembcr 1987 stood at 94 
percent of year—carlier levels. Potash imports 
from all sources through November 1987 were 
up almost 2 percent. Total U.S. potash 
imports for 1987/88 should resemble 
year-—carlicr levels as Canadian suppliers 
maintain their share of the U.S. market. 


ioe rer z Segoe peo coke for yenns endings Jos ere 


“Nitrogen "Phosphate Potash 
\ tem 1986 eo 1988 7 a 1987 1988 uv 1986 meek 1988, V/ 
Million mthiont tone 

Producers’ beginning 

inventory 1.42 1.88 1.36 OTs, 0.63 0251 0.30 0.29 0.22 
Production 12.82 12.43 [56298 757, 9.07 3/7 9-444 35/5 10.00 1.21 1.34 1.34 
Imports 4.14 3.81 5697, O01 I 35/770. LIS One 4.87" 4 4.35 4.38 
Total available 

supply 2/ 18.39 isso 18.30 9.94 10.18 10.65 6.38 Bago. 5.94 
Agricultural . 
consumption 10.42 10.35 10.40 4.18 4.0] 3.90 SOD 4.85 AD 
Exports Pale Dill DetG aman/ ->.16980/047 20 5/e 4 ao 0.49 0.65 0.64 
Total agricultural 

and export demand 2/ 12.47 13.06 13.66 7.34 8.30 8.55 oe 5.50 Tee. 
Producers’ ending 

inventory 1.88 1.36 1.30 0.63 0.5) 0.50 0.29 0222 0.20 
Available for non- 

esac ane use 4.04 Sel 5.5) 1.98 EDO | .80 0.54 ce ol QO. A 
I/ Forecast. 2/ Totals may not add. due +o rounding. 3/ Does not include phosphate rock. An laddi Hoa 


does not include exports of superphosphoric acid because of a data reporting change by the U.S. Department 
of Commerce in July 1985. Thus, phosphate exports are understated and domestic supply is overstated. 


Sourcets 25,0380, = 


Farm Prices 


Table 2--U.S. production of fertilizer nutrients for years 
ending June 30 


° Avis : Annual 

Spring 1988 fertilizer prices are expected eee. ‘one 198717) MeHEngs 
to average i,percentiabove October d9STaam) sari yap mers Sen 
prices and 10 percent above year-carlier 
levels. Nitrogen and phosphate prices will Beeehe fonts Na 2/ retesy many % 
likely show the greatest increase from last Ammonium nitrate, solid 2,059 ! 1907 7 

Pea aa : Urea 3/ 
fall. Most of the rise in potash prices Ni trogelt soletions 27533 2 488 5 
expected from the anti-dumping suit against pt ocanetn wee i 
: zers: 
Canadian potash producers has already WNerinal Benabeaehche om 
od. superphosphate 58 138 
occurred Triple superphosphate | ,067 1, 106 4 
Di ammon ium phosphate 4,285 4,601 t 
Last August, the Department of Beldiipse eter a its mie 3 
e ° ° ° ° (hs a 
Commerce issued a preliminary finding that Se 
Canadian potash had been sold in the United Wet-process phosphoric acid 6/ 9,068 “pn 4 
States at 9 to 85 percent of fair market Muriate of potash: 7/ j s y 
: : : United States 1,210 1,344 

value. Duties imposed to compensate for this eajtaas 77187 77751 8 


price differential resulted in wholesale price 
increases by both Canadian and U.S. 
producers. By October 1987, the price of 
potassium chloride paid by farmers increased 
17 percent from April to $135 per ton. 
However, during early January 1988, the 
Department of Commerce negotiated an 
agreement with Canadian potash producers to 
end the anti-dumping case. The agreement 
will provide some price protection to U.S. 
potash producers, but prices to farmers will 
likely remain substantially above year--earlicr 
levels. Further potash price increases could 
be limited, however, as market supplies appear 
to be ample. 


1/ Preliminary. 2/ Total not listed because nitrogen 
solutions are in 1,000 tons of N, while other nitrogen 
products are in 1,000 tons of material. 3/ Includes material 
for nonfertilizer use. 4/ Reported in !,000 tons P20s. 

5/ Does not include ammonium phosphates other than diammonium 
and monammonium phosphate. 6/ Includes merchant acid. 

7/ Reported in 1,000 tons of K20. 


Source: (1,7). 


After falling by 21 percent from May 
1984 to October 1986, fertilizer prices paid by 
farmers increased 1 percent by April 1987. 
Prices increased an additional 3 percent 
between April and October 1987, primarily 
because of higher phosphate and potash 
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Hebls a enue ie a ge ces for aoe ee fertilizer Seas \/ 


Anhydrous Triple DVenmon vu Mixed 

ammonia superphosphate phosphate Potash fertilizer 

Year 82h)” a -46%) (18 a ORY KO0a) (6-24-24%) 

pollens per con 7 Ss 

1984: May 280 231 27) |47 ONT 
1985; May 252 203 240 128 192 
October 250 195 229 113 182 
December 233 192 224 109 a7; 
1986: April 225 ; 190 224 Vit 179 
October 174 182 205 107 173 
1987: April 187 194 220 115 176 
Peer 180 206 | \3D 183 


I Based on a survey of fertilizer HBATars Ronducted by the National Ragred intra ‘Statistics daruice 


Table 4--U.S. imports of selected fertilizer materials prices. Potash and diammonium phosphate 
Pee ees OT nai uns) OF aunt mereean ity | .) Ue prices increased 17 and 5 percent, 
Material 1985 1986 1987-1988 _I/ respectively, from April to October, while 


Peay 2 anhydrous ammonia prices fcll almost 4 


percent (table 3). 


Nitrogen: 
Anhydrous ammonia 2,956 sce 2,449 eae 
Urea 1,990 5 3,020 586 Sar ereili 
Ammonium nitrate 542 60! "440 66 sabertilizer Trade 
Ammonium sul fate 370 343 315 67 
Sodium nitrate 147 128 97 26 Fertili i i s 
Font aaa ce re tee el 26 rtilizer import volume in 1986/8 / fell 
Nitrogen solutions 197 284 517 125 about 7 percent from a year carlier, whilc 
Se ate e pavemees th 2) ae by 27 value fell around 20 percent (table 4). Imports 
’ > ’ ’ ° - . . 
e. totaled approximately 15.2 million tons valucd 
hosphate: $449 : : 
hmooiGepheeonates 20! 152 142 55 at $1.02 billion. Canada provided a substantial 
ee cares, i 349 233 226 share of U.S. nitrogen imports and almost all 
a . ° 7 
Normsttend triple potash imports. Exports of 23.7 million tons 
rebel } 5 a ee were up about 9 percent from 1985/86 (table 
er ° . 
Total 222 505 705 310 5). Asian countries were the largest markets, 
Sota followed by Canada and Latin America. 
Potassium chloride 8,893 7,907 7,066 2,591 Japan, for example, received about 8 percent 
pean tet | oo 2 A re of all U.S. fertilizer exports while Canada 
Total 9,036 8,039 7,166 2,629 received over 20 percent of phosphate rock 
Mixed fertilizers 152 126 120 13 exports. 
+ 16,020 416,221. :15,153., , 55105 ’ 
ae , : ; Nitrogen 
Billion dollars 
Total value 4/ 1.51 1.29 1.02 0.38 Reduced U.S. crop acreage and depressed 
Siiiec: than 1,000 fons. prices discouraged nitrogen impor ts and 
encouraged exports. Nitrogen imports in 
\/ Preliminary data for July-November 1987. 2/ Includes : : 
all forms of phosphoric acid. 3/ Includes potassium 1986/87 (material basis) decreased about 5 
sodium nitrate. 4/ Value by fertilizer material in percent while exports increased 30 percent. 
appendix table |. 
Source: (6). A 13--percent decrease in anhydrous 


ammonia imports and a 3-percent decrease in 
urea imports accounted for most of the 
decrease in nitrogen fertilizer imports. 
Imports of urca from Eastern Europe declined 
duc to anti- dumping rulings that resulted in 


Table 5--U.S. exports of selected fertilizer materials 
for years ending June 30 


Material 1985 1986 1987 1988 1/ 
Thousand tons 
Nitrogen: 
Anhydrous ammonia 1,069 759 1,062 482 
Urea 1,388 7|18 790 551 
Ammonium nitrate 34 188 258 57 
Ammonium sul fate 829 72\ 1,031 410 
Sodium nitrate 21 19 12 5 
Nitrogen solutions 7 114 123 551 
Other 58 62 78 19 
Total 3,406 2,58) 3,354 2,075 
Processed phosphate: 
Normal superphosphate 4 4 4 | 
Triple superphosphate 1,556 |, 308 1,724 594 


Diammonium phosphate 7,896 4,287 5,918 2,919 
Other ammonium 


phosphate 544 542 583 Biz 
Phosphoric acid 2/ 1,515 594 921 149 
Total 11,515 6,735 9,150 3,974 
Phosphate rock 3/ 11,649 11,294 9,933 4,039 
Potash: 
Potassium chloride 795 602 797 262 
‘Potassium sul fate 88 135 220 163 
Other Zo 241 213 87 
Total 1,116 978 1,230 512 
Mixed fertilizers 99 70 32 25 
Total PAIR) PAlieblss) PBS) 10,625 
Billion dollars 
Total value 2.9 4/ 4/ 4/ 


!/ Preliminary data for July-November 1987. 2/ Prior to 
1986, phosphoric acid exports included both wet-process 
phosphoric acid and superphosphoric acid. Superphos- 

phoric acid reports were discontinued after June 1985; 

1986 and 1987 data are no longer comparable with 1985 and 
earlier years. 3/ Effective January 1984, phosphate rock 
exports include a small tonnage of miscellaneous fertilizers. 
4/ Declared value of exports by selected materials are not 
reported after June 1985. 


Source: (5). 


higher import prices. Urea imports declined 
to 3.0 million tons while anhydrous ammonia 
imports fell to 2.4 million tons. Increased 
imports of calcium nitrate, nitrogen solutions, 
and other nitrogen materials (20, 82, and 16 
percent, respectively) were partially 
offsetting. Urea represented 42 percent of all 
nitrogen material imports, followed by 
anhydrous ammonia (34 percent), nitrogen 
solutions (7 percent), and ammonium nitrate 
plus ammonium sulfate (11 percent). 


Canada remained the most important 
supplier of nitrogen fertilizers, providing 
about 42 percent of U.S. import tonnage. The 
Soviet Union ranked second, accounting for 15 
percent, while Trinidad-Tobago, Romania, and 
the Netherlands provided 7, 3, and 3 percent, 
respectively. Canada's share of U.S. 
anhydrous ammonia imports increased from 43 
to 48 percent, while the Soviet Union's share 


declined from 29 to 28 percent. 

Trinidad- Tobago's share also declined from 17 
to 15 percent as did Mexico's sharc, dropping 
from 5 to 1 percent. Canada was also the 
major source of imported urea, supplying 
about 41 percent of the 3.0 million tons 
imported by the United States in 1986/87. 
Another 20 percent came from the 
Netherlands and the Soviet Union. 


The International Trade Commission (ITC) 
instituted preliminary anti-dumping 
investigations concerning urea imports from 
East Germany, Roinania, and the Soviet Union 
following a producers' petition filed in July 
1986. In December 1986, the Department of 
Commerce tentatively determined that 
Eastern European producers were dumping 
urca in the U.S. market and required importers 
of urca from Eastern Europe to post bonds, 
thus raising import prices from these 
countries. Consequently, urea imports from 
Eastern Europe declined during 1986/87 since 
they were no longer competitive in the U.S. 
market. However, urea imports from Canada 
increased more than 20 percent from the 
previous year. 


Anhydrous ammonia, urea, and 
diammonium phosphate exports increased 40, 
10, and 38 percent, respectivcly,.in 1986/87, 
accounting for most of the increase in 
nitrogen exports (table 5). Anhydrous 
ammonia exports accounted for 32 percent of 
the 3.4 million tons of nitrogen materials 
exported, while ammonium sulfate represented 
31 percent, urca exports represented 24 
percent, and ammonium nitrate 8 percent. 


In 1986/87, the Republic of Korea, Spain, 
and Tunisia were the largest customers for 
U.S. anhydrous ammonia, while Brazil was the 
largest customer for U.S. ammonium sulfate, 
purchasing 54 percent of the 1 million tons 
exported. China, Chile, and Canada purchased 
the most urea, representing 31, 19, and 12 
percent, respectively, of the total exported. 


Phosphate 


U.S. phosphate fertilizer exports in 
1986/87 recovered somewhat from adverse 
marketing conditions the previous ycar. 
Exports increased over a third from the 
previous year to 9.2 million matcrial tons, but 
were still below the record volume in 
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1984/85. Brazil and India purchased 60 
percent more phosphoric acid than the 
previous year. Canada purchased 120 percent 
and Brazil 300 percent more concentratcd 
superphosphate than in 1985/86. Diammonium 
phosphate exports accounted for the largest 
share (65 percent) of the 9.2 million tons of 
processed phosphate exported. Mainland 
China increased purchases by 380 percent over 
1985/86 and was the largest customer for 
diammonium phosphate, representing 20 
percent of the 5.9 million tons exported. 
Belgium--Luxembourg and Pakistan accounted 
for an additional 12 percent each. Canada 
purchased 90 percent more monoammonium 
phosphate. 


China was the largest purchaser of U.S. 
phosphate fertilizer in 1986/87, accounting for 
13 percent of U.S. phosphate exports. Other 
important customers were Canada, with 1.1 
percent, and India, Belgium- Luxembourg, and 
Pakistan, each with 8 percent. Although data 
on exports of superphosphoric acid to the 
Soviet Union are not available, the Sovicts are 
also a large customer for U.S. phosphate 
fertilizer. 


U.S. phosphate rock exports declined 
about 12 percent to 9.9 million tons, 
continuing a trend toward shipping processed 
phosphate fertilizer rather than rock. Foreign 
demand for U.S. phosphate rock has declined 
in the past few years. Other cxporting 
countries have freight advantages in 
competitive markets, and thcir phosphate rock 
has a higher ore contcnt than U.S. rock. 


Potash 


U.S. potassium chloride imports declined 
about 11 percent in 1986/87 to 7.1 million tons 
in response to the decline in domestic 
consumption. Potassium chloride accounted 
for almost. all potash imports, with Canada 
providing 95 percent of the total (table 4). 
Israel was the only other significant supplicr, 
with 3 percent. 


U.S. exports of potassium fertilizer 
materials increased about 26 percent in 
1986/87. Approximately 1.2 million tons were 
shipped, with potassium chloride accounting 
for 65 percent of the total (table 5). 
Potassium sulfate, which increased 63 percent 
and accounted for 18 percent of potassium 


materials, has continucd to gain somo 
importance as an export item. 


Fertilizer Use Estimates 


In the year ending Junc 30, 1987, about 43 
million tons of fertilizer materials were uscd 
in the United States and Puerto Rico, 2 
percent less than in 1985/86 as planted 
acreage fell 7 percent (table 6). In terms of 
total plant nutrients, use also declined by 
about 2 percent to 19.2 million tons. Nitrogen 
use declined less than 2 percent to 10.3 million 
tons, phosphate use fell 4 percent to 4.0 
million tons, and potash consumption, at 4.9 
million tons, also declined 4 percent. 


While planted corn acreage declined by 14 
percent in) 1987, per—acre fertilizer use on 
corn averaged close to year-carlier levels, 
even though the least fertilized acres are 
typically removed from production under 
Government programs (table 7). Per-acre usc 
of nitrogen and phosphate on corn was 
unchanged from 1986, while potash use 
increased. Fertilizer nutricnt applications on 
cotton, soybeans, and wheat were mixcd. 
Fertilizer application rates in 1987/88 are 
expected to remain close to last year's levels 
for major crops, as declines in loan ratcs and 
target prices and higher fertilizer prices arc 
offset by declining incidences of farm 
financial stress and, in some cases, higher 
commodity prices. 


Corn for Grain 


Fertilizer was applied to 96 percent of 
corn acres in 1986/87 as the proportion of 
acres fertilized for each of the three nutricnts 
changed little. Application rates of nitrogen 
and phosphate remained unchanged from a 
year carlier at 132 and 61 pounds, 
respectively, while the rate for potash 
increased from 80 to 85 pounds. 


Cotton 


About 76 percent of cotton acreage 
received some fertilizcr in 1986/87, down 4 
percent from a ycar earlier as the proportion 
of acres fertilized with cach plant nutricnt 
declined. Average nitrogen use incrcased, 
however, as the decline in acres fertilized was 
offsct by a 5--pound increase in the average 
application rate which rose to 82 pounds. 


eee 6--U. 2 fertilizer Sousa en 1/ 


Year Total Primary nutrient use Share of 
ending fertilizer see ee nn eee ae state cent haa et tn a te ne 1977 total 
June 30 reg materials N P2705 K70 Total pl a aes use 
Million tons Percent 
1977 56 10.6 5.6 52S Dot 100 
1978 4755 10.0 Sail DED 20.6 93 
1979 Seo 10.7 5.6 6.2. 22.6 102 
1980 52.8 les Daa 6.2 2 Sil 104 
198 | 54.0 11.9 Sad 6a Da, 107 
1982 48.7 Heo 4.8 5.6 ee 97 
1983 41.8 9.) 4.1 4.8 18.1 82 
1984 50.1 fale 4.9 5.8 2S 99 
1985 49.| [eas Ley, 5.6 D2AVer. 98 
1986 44.\ 10.4 4.2 Sen 19.7 89 
1987 43. e (O58 et 4.9 19.2 87 


/ Includes Puerto Rico: ‘Detailed State data! Ehoun in appendix table D. 2/ Fertilizens. use estimates 


for 1977 to 1984 are based on USDA data, while 1985 through 1987 are TVA estimates. 3/ Totals may not 
add due to rounding. 


Table 7- as aaeet use on ie U. = wie op a 


Acres receiving “Application rates, 
ny 
Crop, year Ceres N 205) K50 A p20se Ye 
Perean’ bPounds per acre 
Corn for grain: 
1983 96 97 88 83 137 64 85 
1984 97 97 87 82 138 65 87 
1985 98 97 86 79 140 60 84 
1986 96 95 84 76 [52 61 80 
1987 96 96 83 75 132 6| 85 
Cotton: 
1983 68 68 44 30 81 45 52 
1984 as 76 48 32 81 48 35 ‘ 
1985 76 76 50 34 80 46 52 
1986 80 80 50 59 iy 44 50 
1987 76 76 47 a5 82 44 45 
Soybeans: 
1983 33 20 30 bie 18 45 70 
1984 34 20 30 me 17 46 72 
1985 32 17 28 30 15 43 72 
1986 33 18 29 3 15 43 7\ 
1987 30 15 25 28 20 47 75 
All wheat: 
1983 73 12 48 20 60 39 48 
1984 76 76 49 17 62 37 46 
1985 TT TT 48 16 60 35 36 
1986 a9 Us, 48 19 60 36 44 
1987 80 80 50 he 62 DD 43 
Sorghum 2/: 
Mace 85 a 47 17 2 wv eo 


in Dern for Be fected Ghatae big crop are Keandt in Peedi tabtest 3 Peecuahs 7. 2/ Data 
for sorghum not available for 1983-86. 
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Potash application rates declined from 50 to 
4S pounds, while the rate of phosphate applicd 
remained at 44 pounds. 


Sorghum 


Some fertilizer was applicd to 85 percent 
of sorghum acres in 1986/87. The proportion 
of acres receiving nitrogen, phosphate, and 
potash stood at 85, 47, and 17 percent, . 
respectively. Application rates were highest 
for nitrogen at 79 pounds, followed by 40 


pounds for potash, and 37 pounds for phosphate. 


Soybeans 


The proportion of soybean acres fertilized 
declined from 33 to 30 percent, with nitrogen 
falling to 15 percent, phosphate to 25, and 
potash to 28. Avcrage application rates for all 
three nutrients incrcased, however, from 15 to 
20 pounds for nitrogen, 43 to 47 pounds for 
phosphate, and 71 to 7S pounds for potash. 


Wheat 


The share of wheat acres fertilizcd 
increased for the fifth consecutive ycar to 80 
percent of acres treated. The share recciving 
nitrogen and phosphate increased to 80 and 50 
percent, respectively, while the share 
recciving potash fell from 19 to 15 percent. 
Nitrogen application rates also increased 2 
pounds an acre to 62 pounds, while phosphate 
and potash rates cach fell a pound. 


While total U.S. fertilizer use declincd, 
regional consumption was mixed in 1986/87, 
increasing in five regions and decreasing in 
five regions. Plant nutrient use increased 
from 1 percent in the Lake States to 10 
percent in the Mountain region, while regional 
decreases ranged from 1 to 13 percent (table 
8). Nitrogen use increased in five regions, fell 
in three, and remained stable in two (table 9). 
Phosphate and potash use dropped the most in 
the Delta States and increased the most in the 
Mountain region. 


The proportion of fertilizers applied as 
multiple nutrient matcrials declined to 41 
percent, while the proportion applied as a 
single nutricnt increcascd to 59 percent (table 
10). 


Table 8--Regional plant nutrient consumption for 
year ending June 30 I/ 


Annual 


Region 1986 1987 changes 
Thousand tons Percent 
Nor theast 738 7\6 -3 
Lake States 2,438 2,468 | 
Corn Belt 6,661 6G; 165 7 
Northern 
Plains Zoe 2,596 2 
Appalachia 20) | ,489 -3 
Southeast | ,488 1,481 ~| 
Delta States 945 826 = 5 
Southern 
Plains 1,405 | ,460 4 
Mountain 819 905 10 
Pacific 2/ W247, Tea, 2 
UeSeueto valeoy, 19,183 2 


19,624 


1/7 Includes N, P3705, and K70. Totals may not add 
due to rounding. 2/ Includes Alaska and Hawaii. 

3/ Excludes Puerto Rico. Detailed State data shown 
in appendix table 2. 


Sources) (2) < 


World Fertilizer Review and Prospects 


World plant nutrient production fell in 
1985/86, but is projected to have expanded in 
1986/87, while use declined slightly in 1985/86 
and is projected to have increased in 1986/87. 
Fertilizer production and consumption fell 
slightly in the developed market economics 
but increased in the developing market 
economics. 


Supplies 


World plant nutrient supplies in 1985/86 
decreased over 2 percent to 129.0 million 
metric tons (table 11). Nitrogen supplies fell 
less than 2 percent to 70.0 million tons, while 
phosphate supplies decreased 4 percent to 33.3 
million metric tons. Potash supplics fell to 
25.7 million metric tons, or about 2 percent. 


Due to greater production, world plant 
nutricnt supplics likely rose about 9 percent in 
1986/87. Although U.S. planted acreage will 
continue to be constrained due to financially 
attractive acrcage control programs, planted 
acreage outside the United States is expected 
to expand, cncouraging an cxpansion of 
non--U.S. fertilizer production and 
consumption. 


uy 


Consumption 


World fertilizer consumption in 1985/86 
decreased about 2 percent from a year carlier 


to about 128.7 million metric nutrient tons 
(table 11). Nitrogen consumption decreased by 


less than 1 percent to about 70 million metric 


tons, while phosphate consumption decreased 3 
percent to 33.1 million metric tons. Potash 


consumption decreased only 1 percent to 25.6 


million metric tons. 


World plant nutrient use rose an 
estimated 2 percent in 1986/87, due to 


Table 9--Regional plant nutrient use for year 
ending June 30 1I/ 


Region 


Ni 


U 


trogen: 
Northeast 

Lake States 
Corn Belt 
Northern Plains 
Appalachia 
Southeast 

Delta States 
Southern Plains 
Mountain 
Raciitice2/ 


-S. total 3/ 


Phosphate: 


U 


Northeast 

Lake States 
Corn Belt 
Northern Plains 
Appalachia 
Southeast 

Delta States 
Southern Plains 
Mountain 
Pacific 2/ 


9. total 3/ 


Potash: 


U 


Alaska and Hawaii. 


Northeast 

Lake States 
Corn Belt 
Northern Plains 
Appalachia 
Southeast 
Delta States 
Southern Plains 
Mountain 
Pacific 2/ 


Smut Ohateo7 


/ Ftate may not add dues te noundtndes 
3/ Excludes Puerto Rico. 


Detailed State data shown in appendix table 2. 


So 
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(2). 


urce: 


Annual 

1986 1987 bchanaes 

Berhcdsand done Mean an 
278 287 3 
1,059 | ,063 0 
Sale 2,889 -] 
1,739 1,797 5) 
62\ 603 -3 
659 662 0 
557 511 -8 
965 O2Z 6 
557 622 12 
860 88] i 
10,412 10,336 =| 
196 183 =/ 
509 493 -3 
1,380 1,256 -9 
498 487 ie 
378 378 -0 
288 294 2 
164 132 -19 
298 305 2 
ZNS 229 7 
250 257. | 
4,173 4,008 -4 
263 247 -6 
871 912 5 
25,165 2,020 -] 
115 112 —3 
a2 508 -4 
542 525 3 
275 184 -18 
142 133 -6 
49 54 11 
137 144 5 
5,040 4,840 ~4 


Ze, vaetudes 


increased demand in the developing market 


economies of Latin Amcrica and Asia. 


Projections for 1987 -92 


According to 1987 FAO/World Bank 


forccasts, world nitrogen, phosphate, and 
potash fertilizer consumption is expected to 
grow 16, 16, and 12 percent, respectively, 
during 1987.-92 (table 12). Fertilizer 


Table Ome etage) annual U.S. 


Year ie eer ee 
ending Shaca 
June ae af See TOP tol 
Million 

tons Percent 
1977 24.1 47 
1978 22a 47 
1979 Za, 46 
1980 25 44 
1981 Zao) 44 
1982 20.9 43 
1983 18.4 44 
1984 ere 42 
1985 20.6 44 
1986 17.8 42 
ee Wes 4\ 


1/ ine nides Puerto Ricom 
that contain more than one primary nutrient. 
3/ Materials that contain a single nutrient. 


Multiple 
ole 2/ 


Million 


for ey use |/ 


Single 
oe 3/ 


Shaee 


se ely sofa! 


tons 


Pied 
25.4 
21 at 
29.9 
20a0 
Zico 
23.5 
28.9 
eon 
24.7 
24.4 


Percent 


53 
J 
54 
56 
56 
57 
56 
58 
56 
58 
59 


2/ Fertilizer materials 


4/ Fertilizer use estimates for 1976 to 1984 are 
based on USDA data, while 1985 through 1987 are TVA 


estimates. 


Source: (2). 


Table I11--World plant nutrient supply and 


consumption for years ending June 30 


Plant 
Dee 


Available 
supply: 2/ 
Nitrogen 
Phosphate 

Potash 
Total 3/ 


Consumption: 
Nitrogen 
Phosphate 
Potash 

Total 3/ 


V Projected. 


and losses in transportation, storage, and 
3/ Totals may not add due to rounding. 


handling. 


Source: 


1985 1986 1987 a 
rae Million novel pine 
Valea: 70.0 74.2 
34.6 33.3 36.8 
26. | Lyell S0n5 
DSSS 129.0 141.3 
705 71060 Pileerz 
5529 55a 35:29 
25.9 25.6 26. | 
SLO} 5) 128.7 [pt 2 


2/ Peouueon less ele Cate uses 


(55, 4)% 


i ia iN i et ee aren cite ati i a 





Table 12--Projected 1987-92 change in world 
fertilizer supply and consumption 


Nitrogen Phosphate Potash 


Percent increase 


Supply potential: 
Developed market 


economies 3 8 6 
Developing market 

economies 28 29 26 
Eastern Europe and 

the Soviet Union 4 9 10 
Centrally planned i 
countries of Asia 9 26 134 

Total 10 14 8 

Consumption: 

Developed market 

economies 4 6 5 
Developing market 

economies 30 29 29 
Eastern Europe and 

the Soviet Union 15 7 10 
Centrally planned 

countries of Asia 17 48 56 

Total 16 16 12 


\/ Detail in appendix table 8. 
Source: (3, 4). 


production and use are projected to grow the 
fastest in the developing countrics and 
centrally planned economies of Asia. In 
developed countries, consumption is expected 
to increase 4 to 6 percent by 1992, down from 
earlier projections of over 10-percent growth. 
Declines in the United States duc to acreage 
sct-aside programs and stable demand in 
Western Europe will slow the growth in world 
fertilizer use and affect nitrogen and 
phosphate production rates. Also, increased 
North American potash exports will support 
growth in potash production in the developed 
countries, while a decline in Eastern European 
and Soviet Union potash exports could result in 
a smaller increase in production in those areas. 


In the developing countries, the supply 
potential of the three plant nutrients will be 
increascd from 26 to 29 percent by 1992, while 
consumption will be up about 30 percent. The 
rapid increasc is attributable to the goals of 
many devcloping countries to move toward 
self sufficiency in food and fertilizer 
production. 


Nitrogen and phosphate production in the 
developed countrics is expected to grow 3 and 
8 percent, respectively, while potash 
production is expected to be up 6 percent. 
Most of the increase will come from greater 
Canadian potash and nitrogen production. 


Isracl is also expected to increase potash 
production, while France, the Netherlands, and 
the United Kingdom arc expected to increase 
nitrogen production. Incrcascd phosphate 
fertilizer production in the United States will 
depend heavily on phosphate export potential. 


Among Asian and Eastern European 
centrally planned countries, greater nitrogen 
production capacity will be limitcd mostly to 
those plants built in China. 


Among developing countrics, nitrogen 
production is expected to increase near 
natural gas reserves located in India, 
Indonesia, Saudi Arabia, Mcxico, and 
Trinidad -Tobago. 


During 1987-92, world phosphatc 
fertilizer production will center primarily in 
the United Statcs, the Sovict Union, and 
Morocco. About a third of the phosphoric acid 
supply capability will be in the United States. 
Another 17 percent will bc located in the 
Sovict Union, and about 10 percent in 
Morocco. Also, increased phosphate 
production in India, China, Mexico, Tunisia, 
and Brazil will add to world supplics. 


World potash production potential is 
expected to increase about 8 percent. Canada 
will add the most capacity, with other 
additions in Isracl, Jordan, Brazil, Thailand, 
and China. Projected regional shares of world 
fertilizer supply and demand indicate a 
continued shift in production and use away 
from the developed countries to the 
developing countries. The centrally planned 
countries' share of world fertilizer production 
will remain relatively constant at 40 percent 
through 1992. Their share of nutrient 
consumption will remain about the same at 39 
percent (table 13). 


Western Europe, Asia, and Africa arc 
projectcd to be nitrogen-dcficit arcas through 
19927 Latin America, the’Near East; Bastern 
Europe, and the Sovict Union will be surplus 
arcas, as countrics with plentiful natural gas 
resources producc nitrogen fertilizer for 
CxDOre: 


North America will be a marginally 
surplus area due to incrcased Canadian 
production and less optimistic forecasts of 
nitrogen fertilizer use in the United States. 


LS 


Table ies sooo tia Shae of wogid fenuilieed psueey Be al and feere \/ 


“Nitrogen Phosphate Potash 
World regions a wh men nm ea ee 
1987 1992 1987 Bae: 1987 1992 
| hae | ri Panooue 
Supply potential: 
Developed market economies 29.9 28.2 47.7 45.2 57.8 56.5 
North America 14.5 13.6 20 25-5 36.3 3570 
Western Europe peo Nira} 14.6 Tee, WaG as. 
Oceania 0.4 0.6 3.6 eS 0.0 0.0 
Other countries Vel 0.9 45 3.9 4.0 5.2 
Developing market economies ZaAliet/, 222 20.4 Dore 225 Zin 
Africa 0.3 0.7 7.8 9.5 0.0 0.0 
Latin America DD 6.0 4.5 Diet On 0.5 
Asia 15.9 18.5 8.1 8.5 aS 2.4 
Eastern Europe and the Soviet Union 30.8 25a 2250 24.0 39.8 40.6 
Centrally planned countries of Asia VAS Wise 6.9 Tun 0.1 Oz 
Consumption: 
Developed market economies Sil ed 28.2 33.9 31.0 APS > 39.6 
North America 14.1 12.9 12.4 (125 18.0 17.4 
Western Europe yen 13.4 [D2 Dez 2055 18.4 
Oceania 0.5 0.5 Sal Se tel een 
Other countries 1.6 1.4 ad Dae 2.9 2.8 
Developing market economies 24.8 Dae 25.6 28.6 15.4 TURTA 
Africa 122 eo i) oat 3 eS 
Latin America 4.9 5.9 Tel 8.1 6.6 rei), 
Asia 18.7 20.7 16.0 18.3 725 8.5 
Eastern Europe and the Soviet Union Lior, 22D 5ls6 29. BOF 5oez 
ay planned countries of Asia Zaller 21.4 8.9 Hehees S15 4.5 
/ Gurocecte for year Eine fre 30. 
Source: (3). 
The availability of nitrogen production World Trade Developments 
capacity relative to projected demand will 
likely allow sufficient supplics until the end of Existing nitrogen trade patterns should 
the decade. World nitrogen fertilizer prices continue. Eastern Europe, the Soviet Union, 
should remain fairly stable through 1990. and Romania will continue to supply nitrogen 
However, excess production capacity has becn fertilizer to the United States, Western 
reduced, indicating that supplics will not mect Europe,and Asia. Additional nitrogen 
demand without price increases. fertilizer production in Trinidad-Tobago will 
be competing for a share of the already 
The developed countries are projected to crowded North American, West European, and 
have a surplus of phosphate fertilizer, while Mediterranean markets. This could put 
the Soviet Union, Asia, and Eastern Europe downward pressures on prices. Surplus 
will be deficit areas. Africa will have the nitrogen from the Near East. will probably 
largest. surpluses. Asia is expected to be the move to the Asian markets. 
greatest deficit arca. 
Phosphate production is expected to grow 
Potash supply capability should be in most regions of the world. U.S. 
adequate into the next decade. The grcatcst consumption is stabilizing, but world 
potash surplus is forecast for North America consumption will increase at a faster rate than 
due to increased Canadian production. production, causing the supply-demand 
Eastern Europe and the Soviet Union will also balance to tighten. Asia should have the most 
remain major surplus areas. Western Europe, active trade since these countrics arc 
Asia, Africa, and Latin Amcrica are projected expected to produce only a small share of the 
to be deficit areas. phosphate demanded. The African and U.S 
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phosphate fertilizer industrics will be in 
competition for this growing markct. 


Western Europe offers limited scope for 
increased usc of phosphate fertilizer. 
Phosphate use in Eastern Europe will also 
stabilize —— distribution systems in Eastern 
Europe are not effective and limit incrcased 
use. Mexico and Brazil, the principal 
consumers of phosphate fertilizer in Latin 
America, are scheduled to bring new plants 
into production. | 


Canada, East Germany, and the Sovict 
Union are the major potash cxporters. 
Canada's exports are expected to increase 
relative to the other major exporters with 
further penetration of the large Indian and 
Chinese markets and continued cxports to the 
United States. 


World Fertilizer Prices 


A significant tightcning of world supplies 
but relatively low demand caused prices of 
nitrogen products to remain stable during the 
first half of the 1986/87 fertilizer year. The 
nitrogen materials market tightened markcdly 
during the second half, however, resulting in 
higher prices for most products. 


Several factors contributed to the rise in 
nitrogen product prices: 


o Increased inventories by fertilizer 
distributors in anticipation of the spring 
application season in Europe and the 
United States. 

© Production in both Western and Eastern 
Europe was affected by severe weather as 
domestic requirements for gas took 
priority over industrial customers. 

o Middle East suppliers reportedly had 
virtually no inventories during the second 
half of the fertilizer year. 

© Indonesian availability was restricted due 
to reduced domestic production. 

o Supplies from U.S. and Caribbean 
producers were committed. 

o Large contracts of ammonia sales 
between the Soviet Union and West 
Mediterranean and Turkish buyers were 
concluded, reducing supplies for other 
purchasers. 

o China, Iran, and Pakistan secured 
significant volumes of urea from Arab 
Gulf suppliers. 


Oo South American and African markets 
continued to be the major focus in the 
sluggish ammonium sulfate markct. 
However, tightening supplies by the 
United States and Japanese producers 
resulted in higher prices. 


Prices of phosphate fertilizers also 
remained low during the first half of fertilizer 
year 1986/87, but rose during the second half. 
China returned to the phosphate market and 
the Soviet Union concluded large trade 
agreements with Tunisia and other North 
African producers for triple superphosphate. 


Potash prices during the first part of the 
fertilizer ycar remaincd low, but improved 
during the sccond half duc to heavy buying by 
Chinese and other Southcast Asian markcts. 
Malaysia and Indonesia were also buoyant 
markets. Canadian shipments to Japan were 
significantly higher than the previous year. 
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PESTICIDES 
Demand 


Agriculture use of pesticides in 1988 is 
expected to be similar to or up slightly from 
1987. Planted acreage for some ficld crops, 
including corn and cotton is expected to be up 
in 1988 but the final acreage will depend on 


farmers' participation in commodity programs. 


Pesticide use on major field crops could 
range from 420 to 464 million pounds active 
ingredients (a.i.)(table 14). In 1987, an 
estimated 429 million pounds were used, with 
herbicides totaling 365 million, insecticides 57 
million, and fungicides 7 million pounds. Corn 
and soybean production account for most of 
the herbicide use while corn and cotton 
dominate insecticide usc. Fungicides are most 
commonly used in peanut production. 


Supplies 


The domestic supply of pesticides 
available for U.S. farm usc is expected to be 
down 14 percent from last year but adequate 
to meet 1988 crop needs (table 15). 

Production is expected to be down 6 percent 
and inventory carryover 16 percent. The 
increasc in exports can be attributed in part to 
the decline in the valuc of the dollar. 


Domestic herbicide supplics for 1988 are 
projectcd at 423 million pounds (a.i.), down 21 
percent from last year. Manufacturers are 


Table 14--Estimated pesticide demand by U.S. field 





expected to reduce production by 6 percent, 
and during the past year inventorics have been 
drawn down 23 percent. Herbicide exports arc 
expected to jump 17 percent in 1988. With 
herbicide consumption projected to range from 
356 to 394 million pounds, supplics will be 
tighter than in previous ycars. 


Insecticide supplics arc expected to be 
down 8 percent in 1988. Insccticide 
production is expected to be down but 
inventory carryover and imports are above 
1987 levels. Exports are likely to be up in 
1988 but not as much as herbicides and 
fungicides. Fungicide supplies are projected 
to be up 22 percent because of incrcascd 
production and imports and declining exports. 


Overall domestic plant capacity 
utilization is projected at 61 percent for 1988, 
down. 1 percentage point from 1987 (table 16). 
Over the past 3 years, plant utilization has 
declined as manufacturers have reduced 
pesticide production because of the decrease 
in crop acres planted under the 1985 Food 
Security Act. 


Prices 


Pesticide prices quoted by manufacturers 
for the 1988 crop scason are projected to be 
up 1 to 2 percent from last year (table 17). 
This increase results from a tightening of 
supplics becausc of projected decreases in 
production and inventorics going into the 1988 
growing scason. During the past 2 years, 


crop farmers 


Projected 1988 use 


Oct | 1987 
Crop planted 
acreage 
Million 
Row: 
Corn 66.0 
Cotton 10.4 
Grain sorghum 11.8 
Peanuts Id 
Soybeans 58.7 
Tobacco -6 
Total 149.0 
Small grains: 
Barley and oats EG 
Rice ee 
Wheat 65.8 
Total 7 eal 
Total 246.1 
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Herbicides Insecticides Fungicides 
Million pounds (active ingredients) 

192 - 212 Cte e Os D -06 

7 = ae, 16.6 —- 18.4 18 
eas, 1.8 2.0 0.00 

7a ey es. f.2 5.46 

99 - 109 Saf 9.6 -06 

roeesey ar 2 Lad 2.4 - 30 

325 - 360 54.2 3959 6.12 
am ae me 32 0.00 

Ph P= eet2 aD -6 sOF 

13 - 14 En 1.9 af3 

31 - 34 2.4 2.5 -80 

356 - 394 56.6 - 62.7 6.92 





herbicide and insccticide prices in the 
agercgate have bcen stable at the retail level. 
The herbicide price in 1986 and 1987 was 
constant at $4.05 per pound (a.i.) while the 
insecticide price declined slightly from $10.27 
to $10.25 per pound. 


1987 Pesticide Use 
Corn for Grain 


Herbicides were used on 96 percent of the 
surveycd corn acreage in 1987, similar to the 2 
previous ycars (table 18). South Dakota 
farmers treated the fewest acres for weed 
control at 79 percent. 


Table 15--U.S. pesticide production, Inventories, 
exports, and domestic availability 


Quantity (active 
ingredients) 1|/ 


Pro- Projected 
jected change, 
| tem 1987 1988 1987-1988 
Million pounds Percent 
Herbicides: 
Production 421 394 -6 
Carryover 199 153 -23 
Imports 34 BS >) 
Exports 134 / 17 
Domestic 
availability 520 423 -2\ 
Insecticides: 
Production 169 155 -8 
Carryover Dy 62 9 
Imports 7 9 29 
Exports 68 74 9 
Domes tic 
avai lability 165 152 -8 
Fungicides: 
Production 52 57 10 
Carryover 6 5 -17 
Imports 3 4 33 
Exports 25 22 -12 
Domestic 
availability 36 44 22 
All pesticides: 
Production 642 606 -6 
Carryover 262 220 -16 
imports 44 46 5 
Exports 227 225 Ul 
Domes tic 
availability 72\ 619 -14 


17 Production for surveyed manufacturers only. These 


firms produce a major portion of all U.S. farm pesticides. 


Source: USDA survey of basic pesticide manufacturers, 
December 1987. 


Insecticides were used on 41 percent of 
the corn acrcage in 1987, the samc as the 
previous year but down from 45 percent in 
1985. Insecticide usc was greatest in 
Nebraska where 60 percent. of the corn 
acreage was treated. In contrast, Minnesota 
and South Dakota farmers treated only 22 and 
13 percent of their corn acreage, 
respectively. In Nebraska, corn carworm 
larvae can be a problem because about 
two-thirds of the corn acreage is irrigated and 
a high proportion is planted to corn year aftcr 
year. In Minncsota and South Dakota, more of 
the corn acreage is rotated with other crops, 
including small grains, which reduces insect 
problems. 


Table 16--U.S. pesticide production capaci ty 
utilization rates 














Herbi ~ Insecti- Fungi- All 
Year cides cides cides pesticides 
Percent 

1979 74 85 84 80 
1980 77 79 84 78 
198 | 74 72 68 Ws 
1982 84 68 70 80 
1983 66 BD 7\ 54 
1984 67 29 73 52 
1985 62 56 66 6| 
1986 64 63 6| 65 
1987 63 6| 59 62 
1988 |/ 62 60 62 61 
17 Projected. 


Source: USDA annual survey of basic pesticide 
manufacturers, December 1987. 


Table 17--Pesticide price changes 








Projected 


| tem 1985/86 |/ 1986/87 I|/ 1987/88 2/ 
Percent 

Herbicides * x Zz 

Insecticides -2 % | 

Fungicides na na | 

“¥ = Less fhan | percent. 

na -- not available. 

\/ April prices paid by farmers. 2/ Quoted 


manufacturer prices. 


Source: USDA annual survey of basic pesticide 
producers, December 1987. 
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Table 18--Pesticide use on selected row crops, 
1987 1/ 


Acres treated with 


Crop & State Herbicides Insecticides 
Percent 
Corn: 
Illinois 98 44 
Indiana 98 43 
lowa 97 43 
Michigan 94 38 
Minnesota 94 22 
Missouri 96 40 
Nebraska 96 60 
Ohio 99 38 
South Dakota 719 13 
Wisconsin 95 50 
1987 average 96 4| 
1986 average 96 4\ 
1985 average 96 45 
Soybeans: 
Alabama 93 PL 
Arkansas 92 2 
Georgia 88 9 
Illinois 98 2 
Indiana 96 nr 
lowa 99 2 
Kentucky 89 | 
Louisiana 94 9 
Minnesota 91 nr 
Mississippi 95 8 
Missouri 93 4 
Nebraska 100 3 
North Carolina 719 25 
Ohio 96 ne 
Tennessee 96 or 
1987 average 95 5 
1986 average 96 4 
1985 average 95 7 
Cotton: 
Arizona 95 a 
Arkansas 99 81 
California 80 719 
Louisiana 100 93 
Mississippi 98 95 
Texas 95 39 
1987 average 94 6| 


In the 10 surveyed States, herbicides were 
applied to 46 million corn acres (table 19). On 
average 1.2 herbicide applications were made 
during the crop scason. 


Atrazine + alachlor was the most 
commonly used herbicide treatment, and was 
applied to 26 percent of the treated acreage. 
Both active ingredicnts control a large numbcr 
of broadleaf and grass weeds, but when applicd 
in combination the control spectrum is 
broadened. Atrazine was also used extensively 
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Table 18--Pesticide use on selected row crops, 
1987 |/ (cont.) 


Acres treated with 











Crop & State Herbicides Insecticides 
Percent 

Sorghum: 
Kansas 84 V1 
Missouri 89 7 
Nebraska 87 10 
Texas 75 22 

1987 average 82 Ws 

nr = none reported. ja ae 

\/ States in survey harvested 47.8 million acres 

of corn (80 percent of U.S. total) in 1987, 49.5 

million acres of soybeans (87 percent of U.S. 


total) in 1987, 8 million acres of cotton (80 
percent of U.S. total) in 1987, and 8.1 million 
acres of sorghum (77 percent of U.S. total) in 1987. 


in combination with mctolachlor. In addition, 
atrazine was used alonc more often than any 
other herbicide, with applications to 12 
percent of the corn acres. 


Insecticides were generally applicd at 
planting for corn rootworm larvac control. 
However, insccticides were also uscd to 
control cutworms and European cornborers. 
Terbufos (34 percent) was the most commonly 
used insecticide, followed by chlorpyrifos (27 
percent). 


Soybeans 


In 1987, 95 percent of the soybean 
acreage in the surveyed States was treated 
with herbicides (table 18). North Carolina had 
the fewest acres treated at 79 percent. 
Insecticides were used on 3 percent of the 
soybean acreage, similar to 1986. 


Herbicide data for soybeans are divided 
into the northern and southern producing 
regions. Because of differences in growing 
conditions and weed problems, the herbicide 
materials used and number of applications 
vary between the two regions. 


In the northern region, herbicides were 
applicd to 36 million acres in 1987 with an 
average of 1.3 treatments per acre (table 20). 
Most of the acreage is treated with a preplant 
of preemergence material. Trifluralin was the 


most commonly used soybean herbicide in ranged from 1.2 in North Carolina to 2.1 in 
1987. It is applied preplant and controls many Mississippi. In the Delta States, a large 





broadleaf and grass weeds. Bentazon was proportion of the soybean acreage receives 1 
second in importance and is applicd to 3 postemergencc herbicide applications 
postemergence for broadleaf weed control. because of heavy wecd pressure throughout 
Farmers in the region used several tank-mix the growing scason. 
herbicide treatments without any one being 
clearly dominant. However, of the cight Trifluralin was the most commonly used 
tank- mixes listed metribuzin was included in herbicide, with applications to 30 percent of 
four. Mectribuzin is added to the mixtures for the acreage in 1987. Imazaquin, registered in 
cocklebur and velvetleaf control. : 1986, was used on 14 percent of the soybcan 
acreage and tank-mixcd with pendimcthalin 
In the southern soybean region, herbicides and trifluralin on another 17 percent. 

were applied to 11 million acres in 1987 (table Imazaquin can be applicd preplant, 
21). Treatments average 1.6 per acre but preemergcence and postemergence. 

Table 19--Selected herbicides and insecticides used in corn production, 1987 

I tem IL IN 1A MI MN MO NE OH SD WI Area 

Thousand 


Acres treated with 





herbicides 9046 864671 9708 1836 4693 2061 5954 2963 2121 2706 45761 
Active ingredients: Percent 
Single materials -- 
Alachlor 7 2 10 3 20 7) 8 8 28 5 9 
Atrazine 10 Ul 6 16 10 26 20 6 4 24 12 
Cyanazine 2 or 3 6 5 3 5 2 5 3 3 
Dicamba 4 3 8 7 13 nr 2 4 It | 5 
Metolachlor 4 2 18 3 11 | 4 2 6 2 7 
2,4-D 6 4 8 3 Ss 4 7 4 14 | 8 
Other 9 4 \7 3 30 14 8 5 26 3 14 
Tank mixes -- 
Atrazine + alachior 22 28 16 31 7 27 22 22 3 26 26 
Atrazine + butylate 10 13 | ar ar ar 4 4 ar 2 4 
Atrazine + cyanazine Z % 8 4 | 9 4 6 | 4 i, 
Atrazine + metolachlor 17 by 10 18 2 13 10 18 5 8 14 
Atrazine + others V1 12 16 Vl ih 7 7 We 3 12 12 
Alachlor + cyanazine | i: 4 ar 7 | 3 3 Z 8 3 
Dicamba + 2,4-D | nr VI 2 5 nr 2 4 5 | 4 
Other 6 8 7 9 19 5 4 9 4 7 7 
Number 
Acre-treatments Wed if 4 ipz 4 oul Vel el er eat ez 
Thousand 
Acres treated with 
insecticides 4080 2047 4293 738 1089 B55 5745. 54 364 1425 19768 
Active ingredients: Percent 
Carbofuran 5 8 3 5: 19 7 16 i 29 12 9 
Chlorpyri fos 39 19 33 28 8 38 19 21 12 19 27 
Fonofos V1 26 20 18 10 2 8 28 18 19 16 
Terbufos 34 3D 34 55 44 13 39 28 29 30 34 
Other 15 19 11 Zit 28 40 32 10 12 19 20 
Number 
Acre-treatments 1.0 leu 1.0 Veil 1.0 (FeOnee te iO 1.0 0 FeO) 


oe a a 


nr = none reported 
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Table 20--Selected herbicides used in northern soybean production, 1987 





| tem IL IN 1A 








Acres treated 
with herbicides 8550 4186 71947 


Active ingredients: 
Single materials-- 


Alachlor 2 6 3 
Bentazon 19 9 13 
Chloramben 3 nr 4 
Chlorimuron-ethy! 2 2 | 
Ethalfluralin 4 6 2. 
Fluazi fop-buty| 3 Z 2 
Metolachlor 5 4 | 
Sethoxydim 4 5 3 
Trifluralin i. 3 29 
Other 13 15 12 
Tank mixes -- 
Trifluralin + 
metribuzin 5 3 17 
Trifluralin + 
imazaquin 13 6 2 
Trifluralin + 
dimethazone 4 2 6 
Alachlor + 
metribuzin | 7 5 
Alachlor + 
linuron i) 2) | 
Metolachlor + 
metribuzin 2 5 ) 
Pendimethalin + 
imazaquin 12 V1 9 
Pendimethalin + 
metribuzin 4 | 3} 
Other 25 33 2D 
Acre—treatments 1.4 ez. le4 


MN MO NE OH Area 





Thousand 


4277 4569 2350 3918 35797 


Percent 
7 id 12 4 6 
20 7 8 2 13 
8 | | 5 3 
| 6 nr nar 2 
7 nr 3 | 3 
| 3 | 2D 2 
| | or 2. 2 
3 | or 4 3 
42 16 16 2 18 
14 20 12 13 {4 
|4 4 AW, 2 9 
nr 19 5 2 7 
| nr 8 ar 3 
3 Zz | 12 4 
3 2 | 9 3 
2 2 3 7 3 
nr 9 8 5 8 
| | 5 nr 2 
24 28 14 43 a 
Number 
leo a3 raz hag 123 


nr = none reported 6 


Acifluorfen + bentazon was used on 12 percent 
of the soybean acreage. Acifluorfen controls 
a large number of broadleaf wecds, and the 
addition of bentazon to the mixture is for 
control of cocklebur and prickly sida. 


Cotton 


Herbicides were used on 94 percent of the 
cotton acreage in the surveyed States in 1987 
(table 18). Insecticides were used on 61 
percent and ranged from about 95 percent in 
Louisiana and Mississippi to a low of 39 
percent in Texas. Most of the cotton in Texas 
is grown in the High Plains wherc insect 
pressure is low. 


On average, farmers applicd two 


herbicide treatments per acre on cotton (table 
22). However, treatments were the highest in 
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the Delta and lowest in Texas and the West. 
Farmers in the Delta applied three herbicide 
treatments to about 25 percent of the cotton 
acreage. In Louisiana and Mississippi, 30 to 40 
percent of the acreage received four 
treatments, and 15 percent in cach State was 
treated five times. 


Trifluralin (54 percent) was the most 
commonly used herbicide followed by 
pendimcethalin at 24 percent. Fluometuron 
was uscd extensively in the Delta, cithcr 
preemergence or as a postemergence directed 
spray. With directed sprays, drop nozzles arc 
used to place the herbicide material in the 
crop row under the leaf canopy. Tank-mix 
herbicide treatments were most important. in 
the Delta. MSMA was included in many of the 
tank mixcs and applied as a postemergence 
directed spray. 

















Table 21--Selected herbicides used in southern soybean production, 1987 





| tem AL AR GA KY LA MS NC TN Area 








Thousand 


Acres treated with 








Area 


6694 


28 
15 
12 


Owe 


12 
8 


herbicides 466 3073 704 910 1559 2340 1030 1198 11280 
Active ingredients: Percent 
Single materials~-- 
Aci f luorfen 5 2 3 2 8 13 U/ 8 6 
Alachlor 9 6 8 4 | | 11 or 4 
Bentazon 9 6 rs 4 | 7 2 10 5 
Chiorimuron-ethy | I 2 V1 nr 4 nr Bi | 2 
Lactofen 6 i nr 4 2 y nr 3 4 
Fluazi fop-buty| or 4 ar VI 12 2 nr 5 5 
Glyphosate or 4 z nr 8 1] 2 2. 2 
Imazaquin 3 15 8 | 2D 15 8 18 14 
Metribuzin 10 2 2\ nr 5 19 nr nr 5 
Pendimethal in 2 3 14 4 2 12 2 4 5 
Sethoxydim | 2 2 | 9 6 3 2 4 
Trifluralin 30 39 24 2D 10 34 18 49 30 
Other 7 V1 15 12 13 13 8 8 Il 
Tank mixes-- 
Acifluorfen + 
bentazon 10 20 ne He 4 17 nr 12 12 
Imazaquin + 
pendimethalin 2 10 5 I 15 16 8 9 11 
Imazaquin + 
trifluralin 2 7 nr 4 8 6 2 Vl 6 
Metribuzin + 
trifluralin 8 9 8 4 4 8 a 4 a 
Other 7 13 23 46 4| 30 4| 18 ap 
Number 
Acre-treatments 1.4 1.6 ee a4 ov De. ez 1.6 1.6 
Nr = none reported at 
Table 22--Selected herbicides used in cotton production, 1987 Table 23--Selected herbicide use in sorghum production, 1987 
\tem AZ AR CA LA MS T™ Area Item KS MO NE ™ 
phousane Thousand 
Acres treated with Acres treated with 
herbicides 293 634 895 600 1070 4047 7538 herbicides SS: 687 1065 1829 
Active ingredients: Percent Active ingredients: Percent 
Single materials— Single materials— 
Cyanazine 14 32 9 12 13 nr 7 Atrazine 34 37 27 16 
F luazi fop-buty| We | 2 i 9 3 Propazine 6 nr 2 42 
F luometuron | 59 | 71 5| 2 19 
2,4-D 10 13 26 7 
MSMA 3 2 | 15 13 ar 4 Oth 5 a a 5 
Norflurazon ar 10 ar 8 14 or 4 er 
Pendimethalin 31 10 40 18 16 26 24 ; 
Prometryn 18 1 5 4 19 14 13 Tank mixes-— 
Trifluralin 26 21 5I 36 21 74 54 Atrazine + alachlor 9 20 8 4 
Other 10 23 il 26 20 Vl 15 Atrazine + metolachlor 10 II 8 5 
Atrazine + propachlor 3 13 35 4 
Ss rr an 5 a og wh 8 Atrazine + others 2| | 6 i 
anazine + ar or 9 
Givometuron + MSMA- ar 23 ar 25 17 nr 6 Other 8 8 3 
Fluometuron + 
norflurazon nr 9 nr A ce ar . Number 
10 
oon i : os - Acre-treatments reOne tet pe 
norflurazon ar 18 nr 17 35 ar 8 
Other 2-way mixes 38 55 im 4\ 36 4 18 nr = none reported 
3-way tank mixes oar 15 ar 3 14 ar 4 
Number 
Acre-treatments 1.4 sao 1.3 32D 3.5 te. 2.0 


nr = none reported 


Zu 


Sorghum Table 24--Pesticide use on wheat, 1987 I/ 


In 1987, herbicides were used on 32 oS ay eoee 











percent of the sorghum acreage in the Crop & State lerbicides Insecticides 
surveyed States and insccticides on 17 percent = 5 
(table 18). Important insccts include Percent 
greenbugs, spider mitcs, chinch bugs, corn Winter wheat: 
ecarworms, and fall armyworms. Gencrally, Arkansas 14 ; 
one herbicide treatment was made during the Sa oe 28 
crop scason (table 23). Atrazine was the most |daho 89 9 
commonly used herbicide throughout the Illinois 8 we 
region, and was applicd either alone or oun 3 te 
tank-mixed with other materials. Important Missouri 5 | 
tank-mixes include atrazine + alachlor in Montana 90 3 
Missouri and atrazine 1 propachlor in Nebraska. Cee a a 
Oklahoma 45 4 
Wheat Oregon 98 9 
Texas 44 18 
es Washington 94 4 
Herbicides were uscd on 48 percent of the 1987 average 48 7 
winter wheat acreage in the surveyed States in 1986 average 38 9 
1987, a 10--percentage point increase from the Spring wheat: " ; 
year before (table 24). In 1987, greater Mepis oe o 
winterkill thinned stands, resulting in greater Montana 85 37 
herbicide use to control invading weeds to North Dakota 92 | 
prevent additional yield losses. Corn Belt Se ORT ERE sos ie a 
f armers treated only 5 to 10 percent of their 1986 average 86 12 
winter wheat acreage with herbicides, whilc Do ccneneote 
producers in Idaho, Montana, Oregon, and North Dakota 95 3 
Washington treated 90 percent or more. In the fir =onone areported. — 
Pacific Northwest, winter annual broadicaf I/ States in survey harvested 32.8 million acres 
and grass wecds are a problem and must be of winter wheat (83 percent of U.S. total) in 1987, 
: : : Reus s 14.1 million acres of spring wheat (99 percent of 
controlled during mild portions of the winter, U.S. total) in 1987, and 2.9 million acres of durum 
in Montana frequent winterkill thins wheat wheat (88 percent of U.S. total) in 1987. 
stands. 
Table 25--Selected herbicides used in winter wheat production, 1987 
| tem CA Co 1D KS MT NE OK OR TX WA Area 
Thousand 
Acres treated with 
herbicides BaliD 682 ithe 5174 1990 405 Za oD 1584 1714 15465 
Percent 
Active ingredients: 
Single materials-- 
2,4-D 46 5p 5D 2 555) 86 26 9 60 22 35 
MCPA 24 ar 6 Z 2 nr | > | nr 2 
Chlorsul furon nr 2\ 4 38 3 or 6 2) 25 Hes Oy, 
Other 9 8 27 5 16 nr 4 47 2 15 in 
Tank mixes. —- 
2,4-D + dicamba ar 8 11 9 24 10 i D | Ui iO 
2,4-D + 
chlorsul furon nr ar nr 12 3 ar nr 8 4 5 3 
2,4-D + others 2 29 5 nr 9 10 | 10 4 9 5 
MCPA + others 13 ar 22 nr 13 ar nr 6 nr 19 5 
Others 7 ar 9 2 5 nr ar \7 or 18 5 
Number 


Acres-treatnent 1.0 1.0 Woe 1.0 1.1 best 1.0 o3 least vat tle 
nr = none reported 
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In the spring wheat and durum States, 


herbicide use ranged from 72 percent in South 


Dakota to 98 percent in Minnesota. Because 
the secdbcd is prepared in the spring, a good 


medium is provided for both crop and weed 


germination. 


Insecticide use was most important in the 
spring wheat area of Montana (37 percent) 
where grasshoppers were a problem. In 
Colorado (28 percent) and Texas (18 percent) 
Russian wheat aphids were the major insect 
pest. 


Table 26—Selected herbicide use In spring wheat production, 1987 


Spring wheat Durum 
Item if) MN MT ND sD Area ND 
Thousand 
Acres treated with 
herbicides 282 2363 (957 5596 1295 11493 2719 
Active Ingredients: Percent 
Single materials—- 
2,4-D 56 27 49 36 51 39 50 
MCPA ar 21 ar 20 5 15 15 
Chlorsul furon 7 ar 1 2 2 3 5 
Diclofop-methy! 7 i ar 8 Z: 7 5 
Triallate i 3 4 3 ar 3 12 
Trifturalin or 2 ar 8 5 5 18 
Other 23 2 2 13 2 12 8 
Tank mixes-- 
2,4-D + dicamba 2 3 2) 9 2 12 10 
MCPA + dicamba 2 5 4 5 2 4 3 
2,4-D + others 16 6 14 5 2 7 3 
MCPA + others ar 13 ar 5 ar 5 | 
Other ar i nr a ar 5 10 
Number 
Acre-treatments er? be2 1.0 1.2 1.0 1.2 1.4 


nr = none reported. 


Special Reviews by EPA 


Herbicides were used on over 15 million 
winter wheat acres with an average of 1.1 
applications per acre (table 25). 2,4-D was 
the most commonly used herbicide, with 
applications to 35 percent of the acreage. 
Chlorsulfuron was second in importance and 
was used on 27 percent of the acreage. The 
most commonly used tank--mix was 2,4--D + 
dicamba. 


Herbicides were used on 11.5 million 
acres of spring wheat and 2.7 million acres of 
Durum (table 26). The most commonly used 
herbicide on both crops was 2,4--D. Trifluralin 
for foxtail and triallate for wild oat control 
were used to a greater extent in Durum 
production than spring wheat. 


Regulatory Actions 


Following is a summary of Special 
Reviews being conducted by the 
Environmental Protection Agency (EPA) for 
pesticides used in agriculture. The public is 
informed of the initiation of a Special Revicw 
with the publication of risk analyses, Position 
Document (PD) 1. EPA presents its proposed 
regulatory decision in PD 2/3. After a period 
of public comment and scicntific review, a 
final position document (PD 4) is published, 
dclincating EPA's actual regulatory decision. 


Common Name Category Major Use Possible Risk Status 
Aldicarb Insecticide, Peanuts, potatoes, Acute toxicity ROSZ/ 3S iaros 
nematicide Cotton, citrus 

Amitrole Herbicide Non-crop areas Carcinogen PD e2/ae Ne Oe 

Captan Fungicide Apples, peaches, Tumors, PD "4, FY 88 
seed treatment birth defects 

Chlorothaloni | Fungicide Peanuts Tumors PD |, by 568 

Carbofuran Insecticide Corn, peanuts, Wildlife, PD 2/3, spring 1988 
sorghum, sunflowers bald eagles 

EBDC's Fungicides Apples, potatoes, Carcinogen, CD*2/5; 000 02 
tomatoes, citrus birth defects 

Dinocap Fungicide Apples Birth defects PO 4, fall 1987 

Linureon Harbicide Corn, fruits, Carcinogen PO22/S an ieos 
vegetables 

Parathion Insecticide Wheat, sorghum, Acute human PO 1/2/3, spring 
fruits toxicity 1988 

Phosdrin Insecticide Vegetables, fruits Acute human PDT Ey oo 


toxicity 
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THE CONTINUING FIFRA CONTROVERSY: GENERIC ENTRY INTO THE 
PROPRIETARY CHEMICAL MARKET 


by 


Philip I. Szmedra 


ABSTRACT: Recently proposed legislation would allow accclerated access 
for generic producers of pesticide products into markets with formidable 
barriers to entry. Basic chemical developers argue that allowing virtually 
free entry to previously proprietary markets would blunt necessary 
incentives to develop safer and more effective pesticide products. The 
generic industry counters that significant savings in the cost of pesticide 
inputs could be realized. Resolution of this contentious issue would help 
speed passage of long-awaited amendments to FIFRA deemed necessary by 
agriculture, the chemical industry, and environmental groups. 


Despite the expectation that major 
changes in the Fedcral Insecticide, Fungicide, 
and Rodenticide Act (FIFRA) were imminent 
in 1986, there has been no progress to date in 
amending the law that governs pesticide 
manufacture and use in this country. The 
irony of the current stalemate is that several 
of the most contentious issucs preventing any 
progress are financial rather than 
environmental in nature. Separate factions of 
the agricultural chemical industry, including 
the National Agricultural Chemical 
Association, the Chemical Producers and 
Distributors Association, and the Chemical 
Specialties Manufacturers Association, have 
opposing viewpoints on issucs which may alter 
the market structure of the industry in the 
years ahead. 


Specifically, representatives of the 
generally small chemical formulators and 
distributors are arguing for the cstablishmcnt 
of an abbreviated generic pesticide regulation 
system which would, to their thinking, 
stimulate compctition and ultimately lower 
prices. Current patent law allows the 
developer of a technical product (active 
ingrcdicnt) 17 years of exclusive production 
rights in which to recoup research and 
development costs and to extract profits from 
the market assuming a successful product. 
The actual effective marketing period, 
however, is shortened by up to 7 years because 
of EPA regulatory requirements which 
mandate revicw of data submitted by the 
product developer documenting the product's 
toxicity to both man and the environment. 
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This data review process is a prercquisite for 
marketing a pesticide product. 


Gencric producers may enter the market 
when the original patent expires. However, 
full EPA data review and registration is 
necessary for products using the sarne 
patented active ingredient. Generic producers 
have two options, cither to devclop their own 
sect of data, duplicating the time consuming 
process undertaken by the original developer, 
or to buy the rights to the original data, 
allowing EPA to consult the data under which 
the initial registration was granted to 
determine the registrability of the generic 
product. 


With no sct framework for determining 
the value of proprictary data, the current law 
leaves the data compensation issuc to be 
agreed upon by the parties involved or to be 
settled by binding arbitration. It is in the 
interests of the original devcloper to placc a 
high price on the data in order to protect 
production rights. The single arbitration 
ruling decided to date (Stauffer Chemical 
Company vs. PPG Industries) resulted in what 
some industry representatives considcred a 
prohibitively expensive settlement against the 
generic producer. 


For this reason, generic produccrs have 
sought legislation allowing casicr markct 
access. House Bill 2569, introduced in June 
1987, would amend FIFRA to allow potential 
registrants to submit “abbreviatcd 
applications" for the registration of gencric 


alata ta 


niente ie 











products or for new uses of existing 
pesticides. That is, after the patent 
expiration of a proprictary product, the 
generic producers would be required only to 
provide the EPA evidence of their ability to 
produce the technical product, rather than 
duplicating existing data or providing 
compensation for use of data on file. In 
exchange, gencric producers are apparently 
willing to agree to a 5 year extension of 
patent protection. This would compensate for 
the marketing period loss caused by EPA's 
review of data documenting both the acute 


and chronic toxicity of the patented substance. 


The gencric industry contends legislative 
changes are needed to stimulate competition 
in the pesticide industry, lower the pricc of 
pesticides, and save American agriculture 
$400 million to $500 million per year for at 
least the next 5S years on agricultural 
pesticides alone. These figures arc bascd ona 
projected 20-percent price decreasc for 
products coming off patent and facing generic 
competition. Specific product cxamples 
include Butylate (patent cxpircd 1984; price 
decrease of 10 percent since then), and 
Aluminum Phosphide (1982; 20 percent) (3). 


Pesticide developers defend the present 
system as necessary to foster the development 
of safer, more cffective, and more 
cost-efficient products (1). The rescarch and 
development process for a marketable 
agricultural pesticide is tedious, time 
consutning, and costly. For example, usually 
only one of approximatcly 20,000 compounds 
screened for ficld usc shows promise of 
becoming commercially viable. 


A registrant company typically invests 
about $15 million over the 5 to 7 years 
necessary to develop the data to support a 
pesticide registration. The data required for 
registration include screening for biological, 
residual, metabolic, and toxicologic effects, as 
well as studies of the compound's ultimate 
effect on the cnvironment. The avcrage time 
from a compound's initial development 
through long-term ficld studies to submission 
for first conimercial registration is 7 years. 
Pesticide developers arguc that climinating 
the data compensation provisions of the 
present FIFRA would erode research 
incentive. Many newly developed products 
tend to be more target. specific and Icss 
persistent in the environment than older 


products. The basic producers argue that 
product innovation would be jeopardized; that 
the continued flow of research dollars is 
required to devclop safer pesticides. 
Chemical and Pharmaceutical 
Industry Similarities 


Under the present system, the ruling 
under binding arbitration determines the 
ability of generic chemical producers to enter 
a previously proprictary product markct. The 
data compensation figure is cither considered 
affordable, in which case entry occurs, or 
unaffordable, allowing the original devclopcr 
to continue exclusive production and 
marketing. However, economic cfficiency 
would suggest making market-cntry conditions 
explicit, and climinating the casc-by case 
arbitration proccss. This compromise 
approach is embodied in H.R. 1345, a bill 
which would extend the current patent term a 
uniform 5 ycars in cxchange for free acccss to 
proprictary data. 


The bill attempts to pattern the chemical 
industry after the pharmaccutical industry, 
where similar arguments were heard 4 years 
ago. At that time, the generic drug industry 
argued for casier access to the proprictary 
market, while proprictary drug firms said that 
a law of this type would undermine research 
and development incentive and result in fewer 
marketable products. Since 1984, however, 
pharmaceutical research expenditures have 
been increasing at an average rate of 12 
percent. per year (table 27). Gross 
pharmaccutical research monics have actually 
doubled since 1981. But the two industrics 
are not strictly comparable in potential 
markets and subsequent profit margins, so 
inferring a similar trend in chemical rcscarch 
expenditures may be crroncous. 


Table 27.-—Research and development expenditures in 
the pharmaceutical industry, 1981-1986 








Human and Change from 

Year veterinary previous year 
Million Percent 
dollars 

1986 4,647 14 

1985 4,078 14 

1984 DROS 11 

1983 DZS 16 

1982 Pde Th ie 19 

198] 2, 340 9 


Source: Pharmaceutical Manufacturers Association 
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Along with patent tcrm restoration and 
accelcratcd registration, Congress climinated 
the application of what has come to be called 
the Bolar/Roche dccision as it applies to the 
drug industry. In April 1984, the U.S. Court of 
Appeals for the Fedcral Circuit ruled in Roche 
Products, Inc. vs. Bolar Pharmaceutical Co. 
that the use of a patented product by a second 
party to develop data for the purpose of 
obtaining an early markct entry following the 
expiration of a patent was a violation of the 
use provisions of the law. The Court held that 
while there was an cxemption for the use of a 
product for scientific purposes, the exemption 
did not apply when the information gaincd was 
for commercial purposes. 


The decision effectively prohibited the 
manufacturer of a gencric drug from 
developing, prior to the patent expiration, any 
data necessary for product registration. The 
effect of this decision is a de facto patent 
term extension of 5 to 7 years depending upon 
the volume of data required for a generic 
registrant. Section 202 of the Drug Price 
Compctition and Patcnt Term Restoration Act 
of 1984 provides language to overrule 
Bolar/Roche as it applies to generic drug 
manufacturers. However, the FIFRA bills 
proposed to date contain a limited 2 ycar 
repeal rather than the full repeal the 
pharmaceutical industry obtained. The 
generic producers argue that nothing less than 
full repeal is adequate to allow the 
accelcrated registration process for gencric 
chemicals to truly take cffect. 


Economic Implications 
Of Patent Expiration 


Spokespersons for the generic industry 
argue that price reductions of 20 percent or 
more could be expected based on the price 
movements of products that have recently 
come off patent. For instance, the price of 
atrazine, whose patent expired in 1976 selling 
at. about $2.75 per pound of active ingredient, 
dropped to about $2.15 per pound in 1977. If a 
20--percent across-the-board price reduction 
actually occurred, savings in pesticide costs 
for corn growers alone would run an estimated 
$270 million per year, or about $3.50 per acre 
(2). Further, once a product comes off patent, 
competitive pressure can be expected to drive 
the U.S. price toward the level of prices in 
world markets for products marketed 
worldwide. World markct prices are gencrally 


26 


lower than prices in the United States. The 
domestic pricing structure is more difficult to 
impose on the larger world markct because 
patent laws arc less stringent and more 
difficult to enforce than in the United States. 


The ability to maintain different pricing 
structures for the domestic and international 
markets can be explained by what cconomic 
theory terms third-degree price 
discritnination. By bcing able to divide and 
effectively scparate the markct to take 
advantage of the differences in forcign and 
domestic willingness and ability to pay for a 
pesticide product, the producer with exclusive 
control over the pricing structure can 
maximize profits in both markcts despite 
being unable to charge as high a price in 
forcign markets. However, actual overseas 
marketing conditions, which vary considerably 
by product and geographic region, dctermine 
profits from forcign sales of proprictary 
products and their contribution to monics 
available to fund ongoing research and 
development. 


Many Products Coming Off Patent Soon 


The issucs of patent life and gencric 
access into the chemical industry arc 
especially relevant given that many popular 
pesticide products marketed both domestically 
and worldwide are coming off patent within 
the next 5 years (table 28). For instance, the 
latest available USDA figures on pesticide use 
indicate that alachlor (patent expiration 1987) 
comprised approximately 20 percent. of the 
475 million pounds of active ingredients 
applicd to major field and forage crops in 
1986; carbofuran (1986) about 10 percent; 


Table 28—-Pesticide products losing patent protection, 1987-1992. 


Original Patent 
Trade name Common _name registrant expiration 
Kerb Pronamide Rohm & Haas 1987 
Lasso Alachlor Monsanto 1987 
Bl adex Cyanazine Shel! 1987-88 
Pretox Ethiolate Gul f 1987 
Vydate Oxomy | DuPont 1987 
Pirimor Pirimicarb (Cl 1987 
Tolban Profluralin Ciba-Geigy 1987 
Previcur N Propamocarb NOR-AM 1987 
Hydrochloride 
Benlate Benomy | DuPont 1988 
Cobex Dinitomine US Borax 1988 
Zorial Norflurazon Sandoz 1988 
Bolstar Sul profos Mobay 1988 
Dowpon M Dalapon-magnesium Dow 1989 
Modown Bi fenox Mobi | 1989 
Orthene Acephate Chevron 1990 
Basagran Bentazon BASF 1990 
Roundup Glyphosate Monsanto 199] 
Avenge Di fenzoquat Amarican Cynamid 1992 
Prowl Pendimethalin American Cynamid 1992 
Dimilin Di f lubenzuron Thompson-Hayward 1992 
Goal Oxy fluor fen Rohm & Haas 1992 
Blazer Aci f luorfen Rohm & Haas 1992 
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metolachlor (1993) about 5 percent. 
Significant price decreases for these 
chemicals would translate into substantial 
r _ savings for American farmers. 









































Recent. Pesticide Price Trends 


Pesticide prices respond somewhat. to 
market conditions. Farm demand for 
pesticides has recently declined because of 
farmer participation in commodity programs. 
| Pesticide manufacturers have adjusted 
___- production to reduce available supplies and 
accommodate the decrease in crop acres 
planted. This type of action generally has a 
price maintenance effect. 


However, aggregate herbicide prices have 
declined 13 percent, from $4.62 per pound 
(active ingredient) in 1982 to $4.05 in 1986, 
while insecticide prices have gencrally held 
steady at about $10 per pound. The decline in 
average herbicide price over this more recent 
period may be attributed to major products 
coming off patent. The price of atrazine 
dropped 25 percent between 1982 and 1985. 
Trifluralin, a herbicide used in soybean and 
cotton production whose patent expired in 
1985, declined more than 25 percent during 
the same period. Though there are reasons 
other than loss of patent protection to explain 
these price movements, the opening of a 
product's market to competition is likely a 
significant factor in pressuring prices 
downward. 


Overview and Implications 


i Segments of Amcrican agriculture have 
been under financial stress in recent ycars. 
Output has been at a reduced level because of 
near. record acreage taken out of production 
under Government programs. Many rural 
communitics heavily dependent on farm 
income have suffered economic loss because 

_ of this trend. Input industries have undergone 

- amajor consolidation to accommodate the 
changing markets. 


_ The unique regulatory structure in which 
_ the basic chemical manufacturers and 
_ formulators operate, however, has provided a 
measure of insulation against thesc 
agricultural adjustments. Profit margins and 
_ research and development monies for basic 
chemical manufacturers have expanded at 
average annual rates of 8 and 6 percent 


Table 29--Profits and research and development expenditures of selected 
chemical firms 


After tax profits R&D 


Firms 1986 Annual change 1986 Change 
1982-86 85-86 
Million Percent illion Percent 
dollars dol lars 
Selected firms: 
American Cyanamid 202 7 278 a 
Dow 74\ 5 605 a] 
DuPont 1538 I 1156 | 
Monsanto 433 7 523 W 
Pennwalt 5| 3 45 14 
Rohm & Haas 138 10 132 8 
Other 1144 NA 923 NA 
Industry total 4247 8 3662 6 


NA = not available. 
Source: Business Week, June 22, 1987. 


respectively over the past S years (table 29). 
But only a portion of these profits and 
subscqucent. research expenditures can be 
attributed to their agricultural chemical 
markets. Thercfore, drawing a strict analogy 
to the pharmaceutical industry experience in 
terms of continued R&D funding after the 
enactment of abbreviated registration 
legislation could be erroneous. 


Patent protection has nurtured 
innovations resulting in a broad selection of 
pesticides to combat both actual and expected 
pest infestations. However, facilitating 
market access for generic production of 
established products through an abbreviated 
registration system would probably result in 
lower farmer production expenditures for 
these inputs, at least in the short run. The 
industry commitment to research expenditures 
will determine the long run price implications. 
The proposed legislative compromise restoring 
patent terms for basic producers and 
climinating the data compensation provisions 
for generic producers may, however, solve the 
current legislative impassc. 
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SEEDS 


Seed use for major field crops in 1987 was 
5.9 million tons, nearly 10 percent below 1986, 
as planted acreage fell (table 30). Small 
grains and corn were primarily responsible for 
lower sced use in 1987. Depending on farmers' 
reaction to 1988 farm program provisions, 
total ficld sced consumption will likely remain 
unchanged from last year. Anticipated 
increases in corn and soybean acrcage arc 
projected to offsct decreased whcat sced 
consumption. 


Seeding Rate and Seed Cost Per Acre 


Sced cost per acre varics substantially by 
crop and by State and is determined by a 
combination of sceding rates and sced priccs. 
In States where crops are irrigated or rainfall 
is abundant, the crops are morc intensively 
farmed, which requires hcavicr sceding rates. 
For cxample, in California, where crops are 
typically irrigated, and in the eastern Corn 
Belt, where rainfall is ample, the seeding rate 
and therefore, the cost of secd per acre, tends 
to be higher than in other parts of the 
country. Also some States, such as California, 
tend to have higher seed prices. 


Table 30--Seed use for U.S. major field crops 


Crops 198] 1982 1983 1984 





Corn 566 543 406 535 
Sorghum 56 56 50 64 
Soybean 1932 2037 1818 1932 
Bar ley 

and oats 845 958 1110 978 
Wheat 3390 3300 2910 3000 
Rice 255 220 160 165 
Cotton 170 135 95 135 

Total 7214 7249 6549 6809 


Thousand tons 


Corn 


The average secding rate for corn in 1987 
was nearly 24,000 kernels per acrc, slightly 
higher than in 1986 (table 31). Average cost 
per acre, however, was $18.30, down 4 percent 
from 1986. Much of the difference apparently 
was duc to lower seed prices last year. 


The 10-State average plant population per 
acre was up in 1987, duc, in large part, to an 
increased sced germination rate. Ideal 1987 
spring growing conditions resulted in a 
92-percent germination ratc, compared with 
89 percent in 1986. 


The sceding rate and thercfore seed cost 
varied considerably across the Corn Belt 
primarily duc to soil productivity and available 
moisture. For cxamplc, Ohio had the highest 
secding rate as well as the highest cost per 
acrc, while South Dakota on the northwest 
fringe of the Corn Belt had the lowest rate 
and cost in each year. 


Soybeans 


The average sccding rate in both 1986 and 
1987 was 59 pounds per acre, but the average 
cost per acre in 1987 was slightly lowcr, 
reflecting lower seed prices (table 32). 


Soybean sceding ratcs tend to be lower in 
the southern States. Northern States, with 
higher seeding rates (and yields) exhibit 
greater sced costs per acre. Purchased 
soybean seed (versus home- grown or traded 
with neighbors) was used on an average of 73 


Change 
1985 1986 1987 1988 |/ 86-87 
Percent 
594 546 437 442 -20 
56 48 45 42 6 
1818 1770 1743 1770 -2 
1072 1128 879 875 -22 
2790 2790 2520 2400 -10 
140 130 130 150 0 
140 130 133 150 2 
6609 6542 5887 5829 -10 


\/ Projected 
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_ percent of soybean acres in both years. The 
share of acres sown with purchased sccd 
varied widely, ranging from a low of 59 
‘percent in Minnesota to a high of 98 percent in 
Louisiana in 1987. In 1986, the range was 49 
percent in Tennesscc to 90 percent in 

_ Louisiana. 


Cotton 


In 1987, the average secding rate and cost 
per acre of seed for cotton were up 5 percent 
and 8 percent respectively from a ycar carlier 
(table 33). In both ycars, Texas had the 
highest secding rate and Louisiana the lowest. 
Inall States except Texas, more than 80 
_ percent of the cotton secd was purchased in 
both years. Jn Texas, 69 percent of the cotton 
acreage was planted with purchascd sced in 
_ 1987 and 44 percent in 1986. The lack of good 
_ quality home grown sced in the spring of 1987 

and a greater number of sced varieties 
- covered under the Plant Varicty Protection 


- Table 31—Corn for grain seeding rates, plant population, and sead cost per 
acre 1986-87 1/ i nthe i Ps 


SL a a ey |: 


A 


e- an S e an Ss 

. per population | per per population per 
States acre per acre acre acre per acre acre 
Kernels Number Dol lars Kernels Number Dollars 

> t ‘ 

IL 25000 23700 18.78 24700 22300 19.87 

IN 24500 21900 18.47 24000 21500 19.01 

s 1A 24300 21800 19.05 24100 21600 19.44 
M1 23300 21600 18.44 23200 20700 18.52 
MN 25100 22700 19.59 25100 22800 20.44 
MO 21300 18600 16.46 21000 17500 16.78 
WE 23500 22000 17.48 23400 21100 19.03 
OH 25800 22600 19.98 25600 22600 20.73 
sO 18000 15800 13.37 18400 15800 14.45 
Wl 24200 22800 17.43 23700 21700 17.47 
Average 24000 21900 18.30 23800 21300 19.09 


\/ States in survey harvested 47.8 million acres of corn (80 percent of U.S. 
total) in 1987, and 55.5 million ecres (80 percent of U.S. total) In 1986. 


a 


Table 32--Soybean seeding rates, seed cost per acre, and percent seed 
purchased |/ 


i oO inning alamo 1900:.. ae 


e S res e s res 
per per with per per with 
: acre ecre purchased acre acre purchased 

States seed seed 
“i Pounds Dollars Percen Pounds DolTars Percen 
8.34 83 51 8.95 77 

7.72 69 52 7.5 64 

8.54 85 48 8.83 73 

10.83 74 6| 11.65 70 

10 12 79 59 9.56 75 

10.63 74 59 11.91 84 

7.69 60 53 7.91 7\ 

9.90 98 56 10.98 90 

5.78 59 64 10.39 73 

7.85 85 50 8.04. 76 

9.25 7 59 9.31 74 

11.15 66 58 11.54 73 

10.48 65 53 10.03 80 

13.05 70 75 12.95 57 

7.06 64 50 7.02 49 

10.05 73 59 10.44 73 


WV States in survey harvested 49.5 million acres of soybeans (87 percent of 
U.S. total) In 1987, and 51.7 million acres (86 percent of U.S. total) In 
198 a) 


Act may account for the large year-to-year 
change. 


Winter wheat 


The average sceding rate per acre for 
winter whcat was 73 pounds in 1987, up 4 
percent from 1986 (table 34). But the average 
cost was $6.20 per acre, down 14 percent from 
1986, reflecting lower seed prices. States 
with consistently high sceding ratcs and costs 
were California, Ohio, Illinois, Arkansas, and 
Indiana. Colorado had the lowcst secding rate 
and cost. Overall, nearly 60 percent of the 
wheat acres are sown with home-grown sced. 
Increased use of bin-run sced in 1987 may 
reflect the cconomic stress experienced by 
some wheat. farmers in these States. 


Spring wheat 


The average spring wheat seceding rate in 
1987 was 88 pounds, similar to 1986. Seed 
cost per acre was $6.97, down 9 percent from 
1986 (table 34). About half of all spring wheat 
acreage is planted with purchased seed, 
although considerable variation occurs among 
States and years. 


Durum wheat 


The seeding rate in 1987 was 102 pounds, 
up 10 percent from 1986 and cost per acre was 
up 7 percent (table 34). The percentage of 
purchased seed acres increased from 33 in 
1986 to 44 in 1987. 


Grain sorghum 


Grain sorghum is grown predominantly in 
four States (table 35). In 1987, the seceding 
rate varied from a low of 5 pounds per acrc in 


Table 33--Cotton seeding rates, seed cost per acre, and percent seed 
purchased |/ 


a meds (O0)j dug Sew ce me O00. ee 


Rate Cost Acres ate st Acres 
per per with per per with 

acre acre purchased acre acre purchased 
States seed seed 
ounds lars ‘ercen ounds lars ‘ercen 
AZ 14.23 Uo 98 14.01 7.39 86 
AR 14.37 Tees 100 14.62 7.06 98 
CA 17.44 10.42 93 17.61 9.76 93 
LA 11.81 6.88 98 12.65 6.36 95 
MS 13.86 9.28 90 13.30 6.96 94 
™ 22.96 8.23 69 2ieou, 7.83 44 
Average 19.09 8.46 81 18.13 7.81 68 


1/ States in survey harvested 8 million acres of cotton (80 percent of 
U.S. total) in 1987, and 6.7 million acres (79 percent of U.S. total) in 
1986. 
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Kansas to a high of 8 pounds in Missouri. 
Likewise the cost per acre ranged from a low 
of about $4.00 in Kansas to a high of nearly 
$6.00 in Missouri, varying directly with the 
seceding rate. 


Seed Prices 


Prices paid by farmers for corn, sorghum, 
and wheat declined 2 to 7 percent while 
soybean and cotton sceds increased modestly 
in 1987 as compared to 1986 (table 36). Since 
1981, prices for several field sceds, especially 
wheat and soybeans, have fallen significantly 
as the price of the crop itself declined. 
Publicly produced varicties and the ability of 


farmers to use sced from their previous ycar's 


crop have also depressed prices. Hybrid corn 


and grain sorghum, which are typically derived 


from proprietary sourccs and must be 


purchased cach year, have shown much greatcr 


price strength since 1981. Cotton seed prices 
have also risen as commodity prices and 


acrcage planted have increased in the last few 


ycars. 


Grass seed prices rose significantly in 
1987 as acres in the CRP grew from slightly 
over 2 million in 1986 to nearly 16 million in 
L987% The CRPiis désighed to takelacreage 
out of production for 10 years and plant 
crosion—prone land to soil conserving crops. 
The goal is for CRP acreage to reach 45 
million by 1990. Although cither trecs or 
grasses can be planted for the life of the 
10-year contract, less than 15 percent of the 
CRP acres is likely to be plantcd to trees. 
The rapidly expanding demand for grass sced 


Table 34--Wheat seeding rates, seed cost per acre, and percent seed 


purchased |/ 


a ORT a nan nnn) nnn tie 0 Me | OGG Fine 


Rate Cost Acres 
per per with 
acre acre purchased 
States seed 
lounds ars ercent 
Winter 
AR 127 10.80 65 
CA 133 12.40 66 
co 47 3.70 27 
1D 89 9.00 75 
IL 108 12.60 72 
IN 113 14.30 77 
KS 63 5.20 31 
MO 116 9.90 68 
MT 58 5.10 19 
NE 63 4.30 27 
OH 132 14.50 62 
OK 74 5.20 ao 
OR 80 7.60 61 
1™X 69 5.10 44 
WA 65 6.20 7\ 
Average 73 6.20 40 
Spring 
ID 98 12.09 ry, 
MN 107 8.84 63 
MT 63 5.09 39 
ND 88 6.72 48 
so 91 6.79 44 
Average 88 6.97 49 
Durum 
ND 102 7.62 44 


ate 
per 
acre 


rounds 


121 
134 
43 


93 


S 
per 
acre 


lars 


11.39 
12.53 
3.29 
9.26 
12.47 
13.15 
7.00 
10.03 
5.28 
6.18 
14.45 
5.40 
7.87 
7.42 
8.07 
V.22 


14.93 
9.74 
5.83 
7A 
7.43 
7.67 


7.13 


cres 
with 
purchased 
seed 
ercent 
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|/ States in survey harvested 32.8 million acres of winter wheat (83 
percent of U.S. total) in 1987, and 35.5 million acres of (82 percent of 


U.S. total) in 1986. 


States in survey harvested 14.1 million acres of 


spring wheat (99 percent of U.S. total) in 1987, and 13.3 million acres 


(96 percent of U.S. total) in 1986. 


North Dakota harvested 2.9 million 


acres of durum wheat (88 percent of U.S. total) in 1987, and 2.5 million 
acres (87 percent of U.S. total) in 1986. 


Table 35--Sorghum seeding rates and seed cost per 


acre, 1987 {/ 
Rate per Cos¥ per 
acre acre 
States 
Pounds Dollars 
KS 4.6 3.60 
MO 8.0 5.90 
NE 7.0 5.10% 
TX Tat 4.70 
Average 6.1 4.37 


1/ States in survey harvested 8.1 million acres 


of sorghum (77 percent of U.S. total) in 1987. 


Table 36--Prices paid by farmers for selected seeds for planting, 1981-87 


-2 
-5 
-7 

a 


86-87 


Change 
| tem Unit 1981 1986 1987 81-87 
Dollars Percent 
Field seeds: 
Corn 2/, 3/ 56.00 66 64.9 16 
Grain sorghum ea 49.40 67.00 63.60 29 
Wheat /bu. heme 6.00 Daou -23 
Soybeans $/bu. 14.00 11.00 i. 50 -19 
Cottonseed 
for planting $/cwt. 40.60 47.00 48.10 19 
Forage seeds: 
Red clover $/cwt. (7.00 y4b535.00), 6 6160.00 ah 
Fescue |/ perk 65.40 67.00 107.00 64 
Orchardgrass /cwt. 98.00 87.00 115.00 17 
Ryegrass, annual $/cwt. 37.00 36.00 45.10 19 
Timothy $/cwt. 98.20 78.00 107.00 9 
Lespedeza, Sericea $/cwt. 128.00 3f95.00.04253:..00 82 
Alfalfa, certified $/cwt. 218.00 «%219.00\8, 222.00 2 
17 Tall, alta and Kentucky 31. 27 Dollars/80,000 Kernels. 37 Estimated. 
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in 1987 pushed many prices 20 percent or more 
above 1986 levels, stimulated increased f orage 
seed imports, and increased North American 

_ certificd grass seed acreage (tables 36 and 
37). While certified grass seed is not required 
for CRP plantings, Federal and State 
_ conservation agencies recommend using 
certified seed when available, because stand 
establishment is enhanced. Fescue seed prices 
have risen nearly 60 percent in 1987 compared 
to 1986 while orchard grass and timothy seed 
prices are up over 30 percent. While imports 
and domestic production of grasses will likely 
expand, it is unlikely that prices will subside in 
the short run, particularly if the goal of 45 
million CRP acres is to be met. 


Seed Expenditures 


In 1986, total farm seed cxpenditures fell 
11 percent from the previous year to $3.5 
billion (table 38). This was the second 
successive decline from a peak of $4.03 billion 
— in 1984. The declines reflect reductions in 

_ planted ficld crop acreage. The 1986 
reduction in secd expenditures was totally 
accounted for by field crops and small grains, 
which declined 15 percent from 1985. 
Partially offsetting this decline were increascs 


Table 37—Acres applied for certification for selected grass seeds |/ 


a ; Change 


Item 1984 1985 1986 1987 86-87 
Thousand Percent 

Timothy 36.4 58.4 Bel 74.9 133 
All fescue 57.6 Dio 56.7 Vee 26 
Tall fescue 22.0 26.0 38.8 47.6 23 
Ryegrass 58.0 41.9 48.7 ooo 21 
All bromegrasses 9.8 9.8 10.8 1522 4l 
Orchardgrass 922 1507 14.5 12.8 -12 
All wheatgrasses 5.1 5.4 9.6 fZa, 34 

% Other 2/ 3.8 4.3 4.3 6.2 42 


is 1/7 U.S. and Canadian acreage. 


2/ Other grasses commonly recommended 
for cover on CRP acres include: 


switchgrass, bluestems, blue grama, 


at Source: Association of Official Seed Certifying Agencies. 
“eC 
ie 


Table 38--U.S. farm expenditures for seeds |/ 


side oats grama, crown vetch, lespedeza, indiangrass, and needlegrass. 


1/ Excludes bedding plants, nursery stocks, and seed purchased for resale. 
landlord expenditures included in the total but not for individual items. 
lord expenditures included in individual items and total. 


of S percent in legumes, grasscs and forages, 
and 3 percent in sceds and plants for othcr 
crops. In 1987, seed expenditures fell an 
estimated 13 percent from 1986 duc to 
declines in planted acreage and price 

declines. Forccasts for a 2 4 percent increase 
in sced expenditures in 1988 reflect stabilizing 
seed prices and a modest increase in planted 
acreage for those crops whose seeds arc 
purchased rather than saved from the previous 
year's crop. 


Trade in U.S. Seeds for Planting 


Exports 


Exports of U.S secds for planting have 
been expanding in value and volume almost 
continuously over the last 10 years. U.S. secd 
exports have enjoyed a compctitive advantage 
in the international markct because of 
inherent strengths of the domestic secd 
industry. 


The export strength stems from: a 
diversity of agro-climatic conditions that 
allows production of a wide variety of crop 
secds; a sophisticated industry that produccs 
secd relatively frec of disease, insects, and 
other contaminants and maintains the 
physiological quality of sccd; a markcting 
staff familiar with a wide array of rcgulatory, 
packaging, shipping and other lcgal 
requirements; and large domestic markcts that 
have helped establish a public and private 
research infrastructure for brecding ncw 
hybrids and varictics. The recent surge in 
exports also reflects the declining valuc of the 
dollar since carly 1985, which has made U.S. 
products increasingly attractive to forcign 
buycrts. 


| tem 198 52/° | p82 1983 1984 1985 1986 Change 

' 85-86 

. Billion dollars Percent 
Field crops and small grains Dis 2601 2..66 Daal mies Zul 0. = 19 
Legumes, grass and forages - 38 al 4 -40 wo ooo 5 
Seeds and plants for other crops 43 -90 - 36 on - 36 aon 3 
Other seed expenses 3/ -05 (0 -06 aude 04 -04 0 
Total seed expendi tures oa > oe ial 3.49 4.03 3.94 page eh 


2/ For 1981-1983, 
For 1984-1986, land- 
3/ \Includes seed treatment. 
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In calendar 1986, U.S. exports of secds for 
planting incrcascd 3 percent to a record $371 
million, following an 11-percent rise in 1985 
(table 39). The 1986 incrcase was primarily 
duc to forages, vegetables, and soybeans, 
which advanced 25 percent, 7 percent, and 12 
percent respectively. These gains were partly 
offsct by declines of 14 percent each in the 
exports of corn and grain sorghum. Flowcr 
sced exports also rose sharply although their 
contribution to total exports was relatively 
modest. 


Italy, Mexico, Japan, Canada, France, and 
the Netherlands have traditionally accounted 
for over 50 percent of the total valuc of U.S. 
sced exports (table 40). Fifteen of 115 
iraporting countries accounted for 78 percent 
of the total 1986 U.S. secd exports. Italy was 
the leading cxport market with purchascs of 
$47 million (13 percent of the total), followed 
by Mexico (12 percent), and Japan (10 
percent). In 1985 and carlier years, Mexico 
was the largest market, with Italy, Canada, or 
Japan in second place. Saudi Arabia has, 
intermittently, become a major secd customer 
as it sceks to produce rather than import 
agricultural commoditics. On a regional basis, 
Western Europe, Asia, and North and Central 
Amcrica typically account for over 80 percent 
of the total export valuc. 


Imports 


U.S. imports of seed for planting in 
calendar 1986 totaled $112 million (table 39). 


Table 39--U.S. sead for planting exports and imports |/ 


Change 
| tem 1982 1983 1984 1985 1986 85- 
MII lion dollars Percent 
Exports: 
Forage 66 65 70 59 74 23 
Vegetables ie) 122 135 135 145 7 
F lower 2 6 9 8 9 13 
Corn 2/ 55 73 46 89 77 -14 
Grain sorghum 28 32 33 33 29 -14 
Soybeans 22 12 19 \7 19 12 
Trees/shrubs iz 2 2 2 2 0 
Sugarbeet 4 4 3 2 iz 0 
Others 8 14 5 13 14 8 
Total 305 330 322 358 371 3 
Imports: 
Forage 17 34 17 18 39 117 
Vegetables 31 31 32 34 42 24 
F lower 12 10 18 18 18 0 
Corn 3/ 12 6 22 14 9 -36 
Trees/shrubs | | | | | 0 
Others 3 2 | 2 3 50 
Total 76 84 9| 87 112 30 
Trade balance 229 246 231 271 259 4 


17 Totals may not add due to rounding. 2/7 Not sweet, not food ald. 
3/ Certified. 


Source: Foreign Agricultural Service. 
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Import value climbed 30 percent above the 
previous year with forage sceds accounting for 
most of the increase. Incrcased demand (and 
prices) for forage secd due to the CRP likely 
encouraged the surge in imports. Domestic 
seed producers did not have the capacity, in 
the short run, to mect the sudden growth in 
demand. Vegetable and flower sced imports 
also rose from the previous year, but imports 
of certified corn dipped 6 percent as 
domestically planted corn acreage fcll more 
than 8 percent from 1985. 


The largest share (8S perecnt) of sceq 
imports came from Canada, followed by the 
Netherlands, India, Japan, and Taiwan (table 
41). In recent years the Netherlands and 
Japan have increased their share of imports at 
the expense of Mexico and India. Among 
regions, the largest share of seed imports 


Table 40--Export values for U.S. seeds for planting, region and country 
share 1|/ 


Region/Country 1982 1983 1984 1985 1986 


Percent 
Africa: 
South Africa 
Egypt 
Others 
Total 
North and Central 
America: 
Canada 
Mexico 
Others 
Total 
South America: 
Chile 
Brazil 
Argentina 
Colombia 
Venezuela 
Others 
Total 
Asia: 
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Saudi Arabia 
Japan 
South Korea 
Jordan 
Others 
Total 
Western Europe: 
nmark 
United Kingdom 
Nether lands 
France 
West Germany 
Spain 
Italy | 
Greece 
Sweden 
Switzerland 
Others 
Total 
Eastern Europe: 
Hungary 
Romania 
Bulgaria 
Others 
Total 


Oceania: 
Australia 
New Zealand 
Others 
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Total 100.0 100.0 


17 Totals may not add due to rounding. Based on total exports from 
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Table 4\—Import values for U.S. seeds for planting, region and country 
share |/ 



































1982 1983 1984 1985 1986 
Percent 
4.6 sao B52 4.4 2.8 

South Africa Daz 1.4 1.8 0.9 0.5 

Others 0.1 1.0 0.6 tral 0.5 
‘Total 7.0 6.3 5.6 6.4 3.9 
North and Central 
America: 

Canada 26.7 44.3 26.1 26.6 3552 
Mexico eZ 3.6 2.8 4.0 2.9 

Costa Rica 3.8 Zl 4.6 4.8 2.6 
Others Ser 1.8 Sie 2.9 250 
Total 38.8 52.4 36.7 38.3 43.4 
South America: . 

sa5. S52 10.0 8.2 6.2 
0.9 0.2 0.3 1.0 0.8 
4.2 Jed 10.3 GEL 7.0 
7.9 4.7 Wer 325. 6.5 
4.6 Drak 5.9 6.1 6.2 
6.2 7.6 10.1 leo 5.9 
2.0 2.0 3.0 2.0 3.0 
21-0 19.4 21.0 19.0 22.0 
Western Europe: 

Nether! ands flier 6.6 10.7 11.6 10.5 
West Germany 2.6 0.7 le 1.4 2.1 
~ Sweden fe? 1.0 0.3 2.0 1.8 
_ Others 7.4 5.6 4.4 6.0 4.2 
= Total 19.4 13.8 16.8 20.9 18.6 

Eastern Europe: 
~ Romania 3.4 0.0 5a 0.2 0.1 
- Others 3.6 0.2 1.9 het 0.4 
wa total 7.0 0.2 We 2.0 0.4 

Oceania: 

_ Australia lez, 1.3 55 Pale, 1.8 
New Zeal and 0.5 ins 0.7 0.8 2.6 
_ Others 0.0 0.0 0.0 0.0 0.0 
Total Voit 2.6 2.0 5.0) 4.3 
100.0 100.0 100.0 100.0 100.0 


1/ Totals may not add due to rounding. Based on total imports from 
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came from North and Central America, 
predominantly Canada, which accounted for 43 
percent ($49 million) of the total. Asia was 
the second leading source with 22 percent ($25 
million) and Western Europe was third with 19 
percent ($21 million). 


The U.S. trade surplus in seeds for 
planting amounted to $259 billion in 1986 
compared with $271 million in 1985. The 
4-percent decline in 1986 was due primarily to 
a surge of $21 million in forage sccd imports. 


FARM MACHINERY 


- Demand 
. ak 
Farm machinery expenditures are 
Reectod to hold steady in 1988 as farm 
fi ea conditions continue to PE OvS: 


S Paice ici 1979 oe even ine stabilization of 
expenditures is g00d news for the farm 
machinery industry. 


Unit sales of new self propelled combincs 
and four-whcel drive tractors in 1987 declined 
an estimated 10 and 19 percent, respectively. 
However, sales of over-99 horsepower (hp) 
two-whcel drive tractors likely ended the year 
approximately 7 percent higher, as some very 
successful dealer incentive programs 
dramatically increased unit sales in the later 
half of the year (table 43). Sales of other new 
farm machinery units remained relatively 
stable. Farm net cash income for 1987 is 
estimated to have rcached a record $57 
billion, duc in part to the $5 -billion increase in 
direct government payments, the decreases in 
operating costs stemming from the idling of an 
additional 8 percent of U.S. cropland, and the 
year's strong livestock market. 


Stabilization of Land Values 
Helps Improve Farm Equity 


Farm machinery expenditures are 
expectcd to be cncouraged by an improved 
farm equity situation. The apparent 
stabilization of farm assct valucs and the 
expected continuation of farm debt reduction 
lowered the farm debt/assct ratio from 21.4 in 
1986 to an estimated 18--20 in 1987. An 
August 1, 1987, survey of rural land appraisers 
indicated that 64 percent believed that land 
values were stable during the prior 3 months 
and 14 percent thought valucs had declined. 
Stable farm equity values and a continucd fall 
in farm debt are expected to lower the 1988 
debt/asset ratio to 17-19 percent. 


Increases Expected 
In Farm Commodity Exports 


Because the purchase of farm machinery 
is a capital investment, farmers' expectations 
of future commodity prices are an important 
factor in the investment decision. Most 
farmers realize that growth in commodity 
exports can stabilize falling U.S. commodity 
oricces. Thus: improvements in LEY 
exports can lead to an increase in farm 
machinery investment. 


The volume of U.S. agricultural 
commodity exports incrcascd an estimated 17 
percent in fiscal 1987 as gencrice certificates, 
the Export Enhancement Program, and 
markcting loans help increase the 
international competitiveness of U.S. 
commodities. These programs have raised 
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Table 42--Trends in U.S. farm investment expenditures and factors affecting farm investment demand 


Estimate Forecast | 
Item 1983 1984 1985 1986 1987 1988 





Billion dollars . 


Capital expenditures: 


Tractors 2.61 2.54 1.94 1.51 1.3-1.5 1.4-1.7 
Other farm machinery 4.74 4.68 3.66 3.19 2.9-3.2 3.0-3.3 
Total ose 7.22 5.60 4.70 ~4.1-4.7 4.4-5.0 
Tractor and machinery repairs isi, 3.8 3.7 olf 3.6-4.0 3.6-4.0 
Trucks and autos 2.0 220 1.8 eZ 1.4-1.7 1.6-1.9 
Farm buildings De BaD Roe Ze 2.0-2.2 2.2-2.4 
Factors affecting demand: . 
interest expenses 21.4 2t.l 18.7 16.9 14-16 13-15 
Tota! production expenses 140 143 134 122 116-118 118-119 
Outstanding farm debt |/ 2/ 205 204 188 169 152-156 139-143 
Farm real estate assets |/ 798 694 607 559 550-570 560-580 
Farm nonreal estate assets {/ 2/ 253 2D 243 229 230-240 220-230 
Agricultural exports 3/ 34.8 38.0 31.2 26.3 27.9 32 
Net farm income W2ey7, 32.0 Zep Bao 45 40-45 
Net cash income Sil 38.8 47.3 570 i 50-55 
Direct government payments aI 8.4 7.7 11.8 i 14-16 
Million acres 
Diverted acres 4/ 78.0 26.9 30.7 44.2 69.6 na 
Percent 
Real prime rate 5/ 6/ 7.0 8.1 6.8 6.1 5.4 3.5-5.5 
Nominal farm machinery and 
equipment loan rate 7/ 14.3 14.6 leis, 2rd. 9/ 11.2 na 
Real farm machinery and 
equipment loan rate 6/ 10.5 10.3 10.5 SED, Bap na 
Debt-asset ratio 8/ 19.5 21.5 22a 21.4 i8-20 17-19 





1/ Calculated using nominal dollar balance sheet data, including farm households for December 31 of each 

year. 2/ Net of CCC loans. 3/ Fiscal year. 4/ Includes acres idled through commodity programs and 

acres enrolled in the Conservation Reserve. 5/ Monthly average. 6/ Deflated using 1982 GNP Deflator. 

7/ Average annual interest rate. From the quarterly sample survey of commercial banks: Agricultural 
Financial Databook, Board of Governors of the Federal Reserve System. 8/ Outstanding farm debt (including | 
households) divided by the sum of farm (including households) real and nonreal estate asset values. 9/ 

Average of the first and second quarters of 1987. : i 


na = not available & 


Table 43--Domestic farm machinery unit sales 





Annual average Forecast Change 
Machinery category 1978-80 1981-84 1985 1986 1987 1986-87 
Units ; Percent 
Tractors: 
Two-wheel drive 
40-99 hp 62,818 42,131 37,847 30,848 30,000 -3 
Over-99 hp 59,543 31,272 17,700 14,262 15,200 7 
Four-wheel! drive 10,276 6,385 Caz 2,037 1,650 -19 
Grain and forage 
harvesting equipment: 
Sel f-propel led combines 29,834 16,805 8,411 7,660 6,900 -10 
Corn heads 20, 338 9,560 5,016 4,716 3,800 -19 
Forage harvesters |/ 11,145 5,093 2,460 2,164 2,300 6 
Haying equipment: 
Balers 2/ 17,501 9,975 7,038 5,734 5,400 -6 
Mower conditioners 23,392 14,954 11,243 10,898 11,200 3 a 
17 Shear bar type. 2/7 Producing bales up to 200 pounds. f 


Source: Historical data are from the Farm and Industrial Equipment Institute (FIEI). All 1987 values 
are ERS forecasts. 


r 
some commodity prices in the short. run and 
have helped lower stocks. 









































The fall in the valuc of the dollar can also 
help farm commodity cxports as long as the 
dollar falls relative to the currencies of 
countrics competing with the United States in 
agricultural cxports. Thus, since it was only 
since 1987 that the U.S. dollar slipped in valuc 
relative to the Canadian and the Australian 
dollars, farmers have not gained much through 
currency changes in their competition with 
Canadian or Australian commodity cxports. 


On the negative sidc, a fall in the dollar's 
value rclative to currencies of countrics that 
export agricultural inputs to the United Statcs 
can raise the prices of those inputs, thus 
increasing U.S. farm operating costs. For 
example, because the dollar has fallen relative 
to the currencies of Germany and Japan (both 
significant supplicrs of under 100 horscpower 
tractors), prices of these units can de 
mxpcected to rise.. Therefore, the cffcct of a 
falling dollar on U.S. agriculture depend 
significantly on which currencies have 
appreciated. 


Less Land in Production 


Demand for farm machinery in 1987 is 
believed to have been adversely affected as 
farmers idled 14.9 million additional acres 
inder the Conservation Reserve Program 
(CRP) and another 10.5 million acres under 
other Government programs. The CRP is 
attempting to bid 45 million acres of the most 
erodible U.S. cropland out of production by 
1990. The most recent signup for the CRP in 
July 1987 brought total contracted ee ae to 
23 million, roughly halfway to the program's 
goal. As crop acreage is removed from 
production, less farm machinery is needed by 
the sector and, thus demand is reduced. 
lowever, the acreage reduction programs 

i elped support farm income. Direct 
government payments are estimated to have 
reached a record $17 billion in 1987. Higher 
farm income and improved farm equity act to 
nerease farm machinery demand. 


F Expenditures s for New Tractors 
D eaune Significantly 


Expenditures for farm machinery fcll 
11.95 billion in 1979 to $4.70 billion in 
, or about 60 percent. At the same time, 


U.S. Farm Machinery Expenditures 


$ billion 





All farm machinery 






Used tractors 


1979 80 81 82 83 84 85 86 
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tractor expenditures were falling at 
approximately the same rate, from $3.97 
billion to $1.51. Between 1979 and 1986, 
expenditures for new tractors fell 76 percent 
while expenditures for used tractors fell 42 
percent. Clearly, expenditures for uscd 
tractors remaincd more stable than 
expenditures for new tractors. Though 
specific data arc not available, it is likely that 
expenditurcs for other farm machinery showed 
a similar trend in sales of new and used units. 


Unit Sales 


Sales of four-wheel drive tractors, 
self-propelled combines, and corn head units 
are estimated to be, respectively, 19, 10, and 
19 percent lower in 1987 than in 1986. 
However, sales of these units were stronger in 
the later half of the year than the first half. 
Significant sales promotions on over--99 hp 
two--wheel drive tractors are estimated to 
have left 1987 unit sales 7 percent above 1986 
levels. 


Though sales of new forage harvesters 
weakened in the later half of 1987, sales for 
the year are estimated to be about 6 percent 
above 1986. Despite the strength in the cattle 
market, cstimated sales of balers that produce 
bales smaller than 200 lbs. are expected to be 
off 6 percent in 1987, possibly indicating a 
continucd shift toward use of larger balers. 


Manufacturers will record 1987 as another 
year of falling demand for new farm 
machinery units. While unit sales increascd 
for some machine catcgories, the gains 
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resulted, in part, from significant dealcr 
incentives. Continued dealer incentives may 
be necessary in 1988 to maintain sales. 
Farmers who arc in a secure financial position 
and plan to buy new machinery within the next 
2 or 3 years would likcly do well by taking 
advantage of whatever dealer incentives are 
offered in 1988. 


Supplies 


The farm machinery industry continued to 
bring inventory levels more in line with salcs 
during 1987. Although production data are 
not. available, it appears that even though unit 
sales during the previous 12 months declincd 
roughly 6 percent, lower production ratcs for 
40-99 hp (mid-size) two-wheel drive tractors 
cnabled manufacturers to lower September 
inventorics by 20 percent. As a result, the 
industry's inventory—to-purchase ratio (IPR) 
for mid-size tractors fell 15 percent in 
September 1987, compared with a year carlier 
(table 44). On the other hand, manufacturers 
were able to reduce inventorics of over 99 hp 
(large-size) two-wheel drive tractors by 54 
percent, despite an increase in production. 
This decline, coupled with a ncar 3-percent 
drop in the previous ycar's sales ratc caused 
the September 1987 IPR to decline 52 percent 
from a year ecarlicr. 


Table 44--September inventories of over-40 hp wheel tractors, by 
horsepower category and total self-propelled combines 


Machine Change 
category 1985 1986 1987 86-87 
Months |/ Percent 
Tractors: 
Mid-size 2WD 
40-49 Use 8.5 tee -15 
50-59 9.1 9.3 he -22 
60-69 9.7 9.6 8.4 -13 
70-79 8.4 8.8 9.7 10 
80-89 8.5 10.2 te?) -23 
90-99 18.5 21.0 10.8 -49 
Total 8.6 9.4 8.0 -15 
Large-size 2WD 
100-119 10.9 17.2 [Sie -23 
120-129 2a. 16.6 8.9 46 
130-139 Zl 9.5 1.8 -81 
140-149 15.6 12.6 8.7 -31 
160-169 13.8 12.1 4.7 -61 
180-250 14.0 12.7 ba?) -75 
Total 13.4 13.0 6.2 -52 
Four-wheel drive 
170-199 18.5 13.0 14.7 13 
200-249 fizis 12.0 7.8 -35 
250-375 12.8 9.0 9.5 6 
Total 16.9 11.4 10.7 -6 
Sel f-prope! led 
combines 11.0 7.8 10.0 28 


17 Months of inventory are derived by dividing current Inventory by 


average monthly sales for the previous 12 months. 
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A 32 percent drop in total four whecl 
drive tractor stocks cxcecded the fall in the 
sales rate which lowcred the September IPR to 
a level cquivalent to an 11 months supply. 
Conversely, manufacturers were not able to 
lower self-propelled combine inventorics 
cnough to offset the decline in the previous 
year's sales ratc. As arcsult, the September 
IPR for self--propelled combines increased 28 
percent from a year ago. 


The decline in the September IPR for 
large-size two-wheel drive tractors is 
primarily attributable to a sales incentive 
program instituted by a leading manufacturer 
during third-quarter 1987. The program was 
designed to liquidate the manufacturer's 
existing inventory of over-99 hp models and 
allow for the introduction of a new tractor 
line. Not only did the program lead to a 
189-percent surge from a year carlier in 
third-quarter salcs, but it was a major factor 
in the sharp reduction of inventories 
(computed on an IPR basis) for every sub -class 
of large two whcel drive tractors. 


According to September IPR's, 
inventories for three of the six sub classes of 
large two-wheel drive tractors (130-139 hp, 
160-169 hp, and 180-250 hp) were below the 
gencral 6-month industry supply target. 
Historically, the industry response to such a 
shortage has bcen to sharply incrceasc capital 
expenditures and production activity. | 
However, because of the sluggish nature of 
large tractor sales over the past several ycars, 
combined with the fact that sales incentive 
programs often distort the actual level of 
farm machincry inventories, only a modest 
increase in industry production activity is 
expected in 1988. 


Farm Machinery Trade 


The United States remained a net 
importer of farm machinery through 
third-quarter 1987 (table 45). In the third 
quarter, the U.S. farm machinery trade deficit 
grew 21 percent from a year earlier to $138 
million. The growth was spearheaded by a 
near S-percent increase in the valuc of 
imported farm machinery while exports 
increased only 3 percent. In gencral, the U.S. 
farm machincry trade situation was 
characterized by reduced cxport demand to 
the important traditional individual country 
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Table 45—-Farm machinery trade situation 1/ 


January—Sep tember 


Change 2/ 
Trade, area 1985 1986 1987 86-87 
Million dollars Percent 
Exports to: 

Africa uliay) 52.4 48.7 -7.0 
Australia 101.2 40.1 B2az -20.0 
Canada 611.5 518.5 520.0 0.3 
Central America 3/ Dink 30.8 38.2 24.0 
Eastern Europe 28.4 23.0 10.5 -54.0 
Far East B2co 59ST, 43.3 9.0 
Mexico 182.1 65.0 48.9 -25.0 
Middle East 18.8 11.9 10.9 -8.0 
Near East 9.4 6.5 9.0 39.0 
Oceania 2.8 Ral 1.9 ~30-.0 
_ Saudi Arabia 78.4 42.7 7.8 73.0 
South America 73.6 93.6 98.9 6.0 
Western Europe 187.3 22st, 255. a) 
Total 1421.8 1154.6 1189.4 3.0 

Imports from: 
Africa 0.6 0.7 Ae) 29.0 
Canada 321.8 273.6 346.8 27.0 
Central America 3/ 6.1 5.6 9.7 73.0 
Eastern Europe 16.9 [S59 23.8 54.0 
Far East 4/ 8.4 11.6 ee2 48.0 
Italy 102.0 Seo 96.0 5.0 
Japan 262.7 329.2 328.5 -0.2 
_ Middle East 5.0 5.6 7.0 25.0 
_ Near East 0.4 0.1 0.3 200.0 
Oceania 12.1 ti. 13.1 18.0 
South America 9.9 8.8 14.4 64.0 
United Kingdom 160.6 185.6 172.4 -7.0 
_ West Germany 171.0 205.4 181.6 -12.0 
Western Europe 5/ 137.6 125.1 116.8 -7.0 
Total 1214.5 1269.1 1327.6 5.0 
Trade balance 6/ 207.3 -114.5 -138.2 21.0 


7 Includes finished machinery items, nonassembled machinery and parts. 
_2/ Percent changes rounded to the nearest whole number. 3/ Includes the 
_ Caribbean countries. 4/ Excludes Japan. 5/ Excludes Italy, the United 
_ Kingdom, and West Germany. 6/ Trade balance is slightly overstated due 
_to rounding of country export and import totals. 


markets, a growing reliance on regional and 
swing markets (i.e., countrics that function as 
intermittent markets), and the re. cmergence 
of Canada as the leading forcign supplier of 
farm machinery to the United States. 


| In the traditional export markcts (Canada, 
Australia, and Mexico) trade remained 
depressed through third -quarter 1987. Exports 
to Canada remained roughly unchanged from 
the first 9 months of 1986 at $520 million, 
while cxports to Australia and Mexico fell 
nearly 20 and 25 percent, respectively. For 
both Canada and Australia, the lack of growth 
in the demand for large-sized farm equipment, 
in particular whcel tractors, explains a large 
part of the depressed demand for U.S.-made 
farm machinery. Meanwhile, the downturn in 
exports to Mexico can be directly pegged to an 
overall deterioration of the Mexican cconomy. 


21 nl 8 percent ee the total on or US 


farm machinery cxports, up 8 and 3 

percentage points from third quartcr 1986. 
et, MLootmas) 4 percent gain in thie valuc of 
SxXportsas o1ctne first 9 months of 1987'to 
Saudi Arabia, a swing partner, to facilitate the 
improvement in the valuc of U.S. farm 
machinery cxports over a year ago. 


Through third. quarter 1987, valuc of 
exports to Saudi Arabia totaled nearly $74 
million, compared with $42.7 million a year 
carlicr. The resurgence of export activity to 
Saudi Arabia resulted from an 86 -percent 
increase in the valuc of irrigation equipment 
exports. Irrigation cquipment accountcd for 
75 percent of the total value farm machinery 
exports to Saudi Arabia. 


In the import sector, the first 9 months of 
1987 were characterized by a 27- percent 
incrceasc in the valuc of imports from Canada. 
Imports from Canada totaled $347 million, 
compared with $274 million a ycar earlier. 
The re cmergence of Canada as thc Icading 
foreign supplicr offsct declincs in the value of 
farm machinery imports from Japan (- 0.2 
percent), the United Kingdom (. 7 percent), 
West Germany ( 12 percent) and the rest of 
Western Europe (. 7 percent), except Italy. 
Some of the upsurge in imports from Canada 
can be traced to a resumption of production 
activity by a major four whecl drive tractor 
manufacturer during third. quarter 1987. 


Wheel Tractor Trade 


The most important component of U.S 
farm machinery trade is the whcel tractor. 
Wheel tractors including parts (partially 
assembled and non--assembled components) 
comprise roughly 50 percent of the export 
value and 70 percent of the import valuc 
associated with U.S. farm machinery trade. 
Consequently, fluctuations in whcel tractor 
trade heavily influence the U.S. farm 
machinery tradc balance. 


In the early 1970's, the United States was 
a net exporter of farm machincry, in large 
part duc to sales of over-99 hp whcel tractors 
and other high capacity equipment to Canada 
and Australia. During that time, the Canadian 
and Australian agricultural scctors were 
experiencing a period of growth similar to U.S. 
agriculture. Wheel tractors and parts make up 
50 percent of the total valuc of U.S. farm 
machinery cxports to Canada and Australia. 
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Concurrently, U.S. farm machinery 
manufacturers began to move production of 
40-99 hp tractors to Western Europe to 
circumvent EEC tariff and non.tariff barriers. 


By establishing subsidiarics overseas, 
domestic manufacturers are able to penctrate 
markets that are, on average, three times the 
comparable American market. Market. share 
data from the Agricultural Engineers 
Association and Implement and Tractor 
indicate that U.S.-owned forcign subsidiarics 
account for roughly 61 percent of the British 
wheel tractor market. Foreign subsidiaries 
also serve as transshipment points from which 
a U.S. company can reach other forcign 
markets that would otherwise be 
unattainable. The duty-free status of farm 
machinery imported to the United Statcs also 
was a major factor in manufacturers’ decisions 
to relocate selected wheel tractor production 
capacity abroad. 


In the case of the under 40 hp tractor and 
to a lesser extent the 40 .99 hp tractor 
market, the strategy was modified to include 
contracting agreements with Japanese 
companics. Currently, every major domestic 
manufacturer contracts with a Japanese firm 
to produce under 40 hp whcel tractors to be 
sold under the domestic produccr's nameplate. 


The importance of wheel tractor trade to 
the total U.S. farm machinery trade situation 
is reinforced by the contribution of wheel 
tractor components and parts. Whcel tractor 
parts account for 66 percent of the whcel 
tractor export valuc and 55 percent of the 
valuc of whcel tractor imports. Initially, farm 
machinery manufacturers vigorously exported 
wheel tractor parts to Western European 
subsidiaries because of inadequate overseas 
production capacity. However, the value of 
parts exported has gradually declined over the 
past several years as morc overscas production 
capacity has becn cstablished. This trend 
further crodcs the farm machinery cxport basc 
and thereby constricts the trade balance. 


The number of whecl tractor models still 
in production and sold by the major domestic 
producers in the United States provides some 
insight into the current dynamics of the 
international whecl tractor market (table 46). 
In 1987, there were 130 models still being 
produced domestically or overseas and 
marketed in the United States. The United 


38 


Table 46--Origin of wheel tractor models still! in production and sold in 
the United States, 1987 I/ 


Under 40-99 Over-99 
Origin 40-hp hp hp 
Total 
Number 

United States 3 | 34 38 
Canada 0 0 10 10 
Mexico 0 t 0 | 
Total North America 3 2 44 49 
United Kingdom 3 13 | 7 
West Germany | 13 3 17 
Italy | 9 4 14 
Belgium 0 0 4 4 
Total Western Europe 5 35 12 52 
Japan 23 6 0 29 
Total 31 43 56 130 


17 Models reported are only those still in production and sold by the 


major domestic manufacturers. 


Source: Stark's Off-Highway Ledger, J-C Communications, December 14, 
1987 
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States produced 38 of these models while 
Western Europe and Japan produced 52 and 29, 
respectively. 


Of the 38 models still in production in the 
United States, 90 percent were in the over-99 
hp category. Meanwhile, Japan and Western 
Europe account for 74 and 81 percent of the 
compact and mid-size whcel tractor models 
still in production and marketed in the United 
States, respectively. Although these data do 
not. indicate the total number of units sold in 
_ cach model class, they do point out that a 
greater share of the tractor models still in 
production and sold in the United Statcs are 
foreign. made. 


The growth in compact tractor sales, 
smaller declines in unit sales of mid-size 
tractors compared to large-size tractors 
during the 1980's, and the lack of export 

demand for U.S. -made over -99 hp whecl 
tractors contributed to the recent farm 
machinery trade deficit. The deficit might 
have been considerably higher had it not becn 
for weak domestic sales of compact and 
mid-size wheel tractors. Also, the fall in the 
_ value of the dollar undoubtedly helped to 
lower the value of farm machincry imports 
from Japan and West Germany. Based on 
current patterns of wheel tractor trade any 
turnaround in domestic sales of farm wheel 
tractors would likely translate into an increase 
in the U.S. farm machinery trade dcficit. 


ENERGY 


ior farmers can expect cncrgy prices to 
remain A Nets, and possibly edge downward 
during the first half of 1988 following sharply 
lower crude oil prices in the fourth quarter of 
(1987. Farm fuel energy prices increascd 

15 percent in 1987 in response to the crude oil 
price runup late 1986. Sharply lower crude oil 
‘prices in the last quarter of 1987, assuming no 
oil price shocks through 1988, should lower 
average petroleum product prices paid by 
farmers for all of 1988. Energy cxpenditures 
by farmers, which comprise about 4.5 percent 
of total U.S. energy expenditures, arc 
projected to remain at last year's cstimated 
level of $6.7 billion. Slightly lower encrgy 
prices are likcly to offsct a modest increase in 
energy intensive crop acreage such as cotton 
and rice, thus halting a 7-year decline in farm 
energy expenditurcs. 


Oil Consumption and Production 


OPEC's December agrcement called for 
the twelve cooperating member nations to 
maintain their official price of $18 per barrel 
on crude oil for the first 6 months of 1988 and 
to extend the current cciling on production. 
OPEC is now producing just under 19 million 
barrels per day, but demand for OPEC crude in 
the first 3 months of 1988 is expected to be 
only 17 million barrels per day, causing lower 
crude oil priccs throughout 1988. 


Preliminary Department of Encrgy 
forecasts indicate that, with low crude oil 
prices and economic growth between 2.0 2.5 
percent, U.S. petroleum consumption will 
remain flat in 1988 (table 47). U.S. refiners 
paid an average of $18 per barrel in the last 
half of 1987, 25 percent. over-1986 prices, but 
33 percent below 1985. Prices dipped sharply 
in the last quarter of 1987, to $16.90 per 
barrel. The sudden fall in oil prices to below 
$17 per barrel underscores the fragility of the 
oil markct, which had been experiencing 
relativcly stable prices, following wide swings 


Table 47--U.S. petroleum consumption-supply balance 


Item 1985 1986 |987 1988 | 


Million barrels per day 
Consumption: 
Motor gasoline 6.83 7.05) 7.16 7.14 
Distillate fuel 2.87 2.91 2.96 3.02 
~ Residual fuel 1.20 1.42 1.25 eee 
Other petroleum |/ 4.83 4.92 Deli? Deiliz. 
Total [De7 5 16.28 16.54 16.51 
Seep lye 
roduction 2/ 11.26 10.96 10.63 10.45 
Net imports 
(exciudes SPR) 4.17 5.39 5.65 5.99 
Net stock 
withdrawals 0.22 -0.21 0.09 -0.01 
Total 15.65 16.28 16.55 16.5] 
Percent 
Net imports as a 
share of total 
supply 27 32 35 39 


Percent change from previous years 


Consumption 2.6 1.6 0.0 
Production -1.4 -5.1 -|.7 
Imports 29.3 4.8 6.0 


SPR = Strategic Petroleum Reserve 1987 October projections 
1/ Includes crude oj! product supplied, natural gas liquid 
(NGL), other hydrocarbons and alcohol, and jet fuel. 

2/ Includes domestic oi! production, NGL, and other petro- 
leum products. 


Source: U.S. Department of Energy. Energy Information 
Administration. Short-Term Energy Outlook, DOE/E!A-0202 
8714Q). October 1987. 
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in 1985 and 1986. Lower crude oil prices are 
likely to persist through next ycar. 


Domestic production of crude oil and 
natural gas liquids fell again in 1987. Output 
of crude oil, currently less than 8.3 million 
barrels a day, has fallen to its lowest level in 
more than 20 years, increasing the United 
States' reliance on foreign oil. Imports 
increased S percent to 5.7 million barrels per 
day following a 29 percent increase the 
previous year (table 47). Imports in 1988 are 
expected to rise to 6.0 million barrels per day, 
the highest in 8 years. The share of total 
petroleum supplies attributable to net imports 
is expected to be 39 percent in 1988, up from 
35, Percent i 1987. listorically crude oil 
imports from OPEC countries have 
represented a significant share of total U.S. 
crude oil imports. lt appears this share will be 
increasing in 1988. For the first time since 
1978, imports of OPEC oil are likely to exceed 
SO percent of U.S. crude oil and petroleum 
imports. 


Energy in the Farm Sector 


The U.S. agriculture sector's supply and 
price expectations largely reflect world 
market conditions, which are characterized by 
plentiful oil supplics and relatively low priccs. 
Farmers can expect this favorable situation to 
continuc in 1988. Energy expenditure trends 
over the last decade suggest that, for most 
crops, energy conservation was substantial, 
and that cnergy was used morc cfficicntly. 
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Farm Fuel Use 



































On-farm usc of gasoline, dicsel fucl, and 
LLP gas has been declining in recent years 
(table 48). Farm fucl use declined 9.5 percent — 
in 1987 but is expected to stabilize in 1988 as 
increased planted acreage offscts the 
continuing shift from gasoline to more 
energy -cfficient diesel -powcred units. 


Energy Prices Rose in 1987 

Following sharp declines in farm gasolinc, 
dicscl fucl, and LP gas prices in 1986, average 
U.S. farm fuel prices rose in 1987. In Octebem 
1987, gasoline prices averaged 97 cents a 
gallon, up 18 percent from a year carlier. 
Diesel fuel prices rose 21 percent (table 49) 
USDA's October 1987 index of fucl cnergy 
prices rose 1.2 percent since July, up 14.7 
percent from a year carlicr. 


Energy Expenditures 
In 1988 Stable or Up Slightly 
In 1987, farm energy (gasoline, diesel __ 
fuel, LP gas, and electricity) expenditures fell 
an estimated 3 percent from 1986 to $6.7 . 
billion (table 50). The falloff was due to 
reduced acreage as farmers participated a 
hea in various commodity programs, and to 
a lesser extent to energy conscrvation efforts. 
Falling crude oil prices realized in the last 
part of 1987 sugecst that pctrolcum product _ 7 
prices paid by farmers are likcly to decline | e 
through the spring. Lower cnergy priccs in| 


‘cane 
Table 48--U.S. gasoline, diesel, and LP use per acre 


2! 2. 


ie 


Crop Gallons Fuel use 

Year acres |/ of fuel 2/ per acre 
Million Billion Gallons 
1977 333 128 23.4 
1978 336 8.1 24.0 
1979 346 det Tee 
1980 356 Maree 20.2 
1981 363 6.6 18.2 
1982 359 659 isi 
1983 310 Gaz 20. iM 
1984 345 6.1 17.4 
1985 342 Died 16.6 | 
1986 328 5.4 16.90 


Kote 

17 Principal crops harvested. 
2/_ Includes fuel used for drying, Mieka can 
and livestock production. 


1988 will likely be offset by a small increasc 
in row crop acreage of energy intcnsive crops 
such as cotton and rice, resulting in energy 
expenditures similar to 1987. If this occurs 
there would be a reversal of the 7 ycar -long 
downtrend in cnergy expenditures by U.S. 
fariricrs. 


Fuel Expenditures Differ by Crop 


Energy use and expenditures (including 
fucl, lubricants, and electricity) per acre 
declined dramatically in the last decade 
(tables 48 and 51), but the changes varied 
sharply by crop. Factors influencing this 
downtrend included sharply higher fucl prices 
in the late 1970's and early 1980's and 
conservation measures which use fewer inputs 
per acre, such as reduced tillage. 


Table 49--Average U.S. farm fuel prices |/ 


Year Gasoline Diesel LP gas 


Dollars per gallon 2/ 


1977 ao7 45 59 
1978 -60 -46 -40 
1979 -80 -68 -44 
1980 beak 229 OL 
1981 Voro 1.16 HAG 
1982 hi22 Lot oad 
1983 L<t8 1.00 ail 
1984 1.16 1.00 -/6 
1985 V1 = Fd edie 
1986 -89 369 -67 
1987 
January -85 -67 -62 
April -90 -/0 -60 
July -96 aim -56 
October ao -/5 -58 


i a 


conducted by the National Agricultural 
Statistics Service, USDA. 2/ Bulk 
delivered. 


Table 50--Farm energy expenditures 
: Prel im- 


inary Forecast 







1985 — 1986 1987 1988 
Billion dollars 
Fuels and oil 6.6 4.8 4.5 4.5 
Electricity ee at eine Zoo 
— Total 8.8 6.9 6.7 Gar 
Percent change from 
preceding year -22 -3 0 


Among the crops shown in table 51, 
pcr-acre cnergy expenditures on sugarcane 
declined the most, falling an avcrage annual 
rate of 7.0 percent, followed by sunflower at 
6.5 percent, peanuts at 5.5 percent, and 
soybeans at 4.7 percent. Sugarcane and rice 
production required the largest cncrgy 
expenditures on energy per acre, and whcat 
and flaxseed the least. 


Real energy-related costs as a share of 
real variable cash costs also declined for all 
crops cxcept sugarbccts, showing particularly 
steep declines for rice, cotton, wheat, barley, 
and sunflower. This suggests that, except for 


Prices Paid for Fuel and All Inputs 
Purchased Off-Farm 
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Table 51--Fuel, lubricant, and electricity 
expenditures per acre selected crops, 1977 dollars 


Annual cost Share of variable 


per acre |/ cash costs 2/ 


Crop 71-79 84-86 77-79 84-86 
Dollars Percent 
Corn 7.80 6.40 10 8 
Cotton 19:90 #hs.00 15 10 
Wheat 4.90 4.20 18 14 
Soybeans 5.80 3.60 14 VI 
Rice Ze LO Bley «SO 15 12 
Sorghum 8.40 6.70 2| 18 
Peanuts 20.80 11.70 10 q 
Oats 4.70 3.40 19 14 
Bar ley 6.60 4.30 20 14 
Sugarbeets 3/ 20.40 19.20 10 12 
Sugarcane 3/ 31.10 19.90 7 2 
Sunflower 4/ 4.60 2.70 14 9 
Flaxseed 5010) 3.10 19 17 


T7 Fuel, lubricant and electricity expend! fures 
deflated by a weighted index of prices paid by 
farmers for diesel fuel, gasoline, and LP. 

2/ Cash costs deflated by index of prices paid by 
farmers for inputs with non-farm origin. 3/ 1981 
10 119825. 48/7 1979: For \96i . 
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sugarbeets, use of energy (fucl, lubricants, and 
clectricity) fell relative to other production 
inputs. An absolute decline in energy use per 
acre is consistent with trends in total farm 
fucl use (table 48). Also, a declinc in usc of 
fuel, lubricants, and electricity relative to 
other inputs is consistent with trends in input 
prices, which have risen more for energy than 
for other inputs over the last decade. 


If the energy- cmbodicd inputs (fertilizer 
and chemicals, plus drying expenses) are 
included in the calculation of energy 
expenditures, most crop production also 
showed a decline in overall encrgy 
expenditures (table 52). Sugarcane, ricc, 
sugarbect, and peanut production involved thc 
largest declines with cnergy and 
embodied -energy expenditures falling at an 
average annual rate of 3 percent or more. And 
all crops except whcat, sunflower, and 
flaxsced showed some declinc in encrgy 
expenditures per acre. 


All crops showed absolute declines in 
expenditures on energy--cmbodicd inputs, 
suggesting that farmers gencrally uscd a lower 
amount of energy per acrc. However, trends in 
the share of expenditures on cnergy- embodied 
inputs compared to all inputs differed 
significantly by crop. Jn the case of corn, rice, 
peanuts, oats, barley, sugarbects, and 
sugarcane, farmers also spent less on 
energy-cmbodied inputs relative to 


Table 52--Energy and energy intensive inputs costs 
per acre selected crops, 1977 dollars {/ 





Annual cost Share of variable 

per acre 2/ cash costs 2/ 
Crops 71-79 84-86 77-79 84-86 

Dollars Percent 

Corn 57.008 252710 Te. 68 
Cotton 95 |O Fo e70 70 70 
Wheat 16.00 16.50 58 56 
Soybeans 2220) SeZOeO 56 59 
Rice 91.50)» 69-70 60 45 
Sorghum 26. OO D0 68 67 
Peanuts 120.40 91.70 56 53 
Oats 11.00 9.50 45 4\ 
Bar ley 1S, 30 ashy 70 59 SH) 
Sugarbeets 3/ 98.80 77.50 50 47 
Sugarcane 3/ 132.90 94.90 30 23 
Sunflower 4/ 16.10 16.60 5| 56 
Flaxseed 6.60 7.50 39 42 


chemicals, fertilizer, ginning and drying 

cash costs. 2/ Direct and indirect cash costs 
and total costs deflated by the index of prices 
paid by farmers for input with a non-farm origin. 
5/1981 T621982. 4/5 | 979stovigeil. 


42 


non-cnergy inputs in response to conservation 
measures and slightly higher prices for energy 
relative to other inputs. At the othcr cxtreme, 
farmers spent more on non energy inputs 
rclative to other inputs for cotton, wheat, 
sunflower, and flaxseed. A clearer indication 
of trends in total energy expenditures would 
require examining only the energy component 
of fertilizer expenditures embodied in 
fertilizer (about 60 percent energy), chemicals 
(about 13 percent energy), drying, and for 
cotton, ginning. Neverthcless, the data 
generally suggest conservation of per acre fuel 
use in crop production. For most crops, this 
conservation has involved substitution of other 
inputs for fuel because of relative price 
change, and technological change and/or scale 
economics. 


Energy Use in the U.S. Economy 
And Crop Production 


Since 1977 U.S. energy consumption per 
constant (1982) dollar of GNP has declined 
steadily. In 1987 energy consumption was less 
than 20,000 BTU pcr dollar, down from 21,500 
in 1983. Energy usc per dollar of GNP is down 
about 25 percent since 1977. Another measure 
of cnergy consumption in crop production can 
be constructed by comparing fuel, lubricant, 
and electricity cxpenditures to crop output per 
acre (table 53). Farm cxpenditures for fuel, 
lubricants, and clectricity have declined at a 


Table 53--Fuel, lubricant, and electricity 
expenditures per dollar of crop output, 





1977 dollars 
1977 1984 

Crop to 1979 to 1986 Decline 

Cents Percent 
Corn Sty S22. 14 
Cotton 7.4 4.6 38 
Wheat 6.2 4.6 26 
Soybeans 3.0 eae, 43 
Rice 6.4 Dei 5 
Sorghum Lae oa 2\ 
Peanuts 538 1.4 63 
Oats 7.6 al 55) 
Barley st Dit 3| 
Sugarbeets 2/ 4.2 3.8 10 
Sugarcane 2/ 5.4 ce 50 
Sunflower 3/ 4.1 2.4 40 
Flaxseed 4.6 4.2 9 


\/ Fuel, lubricant and electricity 
expenditures deflated by a weighted 
index of prices paid by farmers for 
diesel fuel, gasoline, and LP. Crop 
prices deflated by respective indexes 
of prices received by farmers for crops. 
2/ 1981 to 1982. 3/ 1979 to 1981. 
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rate close to or excccding the national 
average, suggesting considcrable cnergy’ 
conservation in U.S. crop production. Peanut 
production exhibited the largest decline in 
_cnergy consumption relative to output (63 
percent), rice the least (3 percent). Cotton, 

_ soybeans, peanuts, sugarcanc, and sunflowers 
showed declines of about 40 percent or more, 
_far higher than the national average 
improvement in energy efficiency. 


Wheat, sorghum, and barley showed 
declines in cnergy expenditures per acre 

By. relative to output of close to the national 
average. In contrast, corn, rice, sugarbects, 
_and flaxseed showed declines, but far lower 
than the national average, suggesting 
relatively little conservation in the use of 
fucl, lubricants and electricity in recent years. 
Most likely significant gains in efficicncy were 
realized for these crops prior to 1977. 


U.S. Energy Consumption 


Thousand BTU per dollar of GNP 
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Appendix table |--U.S. fertilizer imports: Declared value of a 
selected materials for years ending June 30 


al 
Material 1985 1986 1987 1988 |/ 7 a 
Million dollars 
Nitrogen: : 
Anhydrous ammonia A4l4 348 230 96 
Urea 259 299 249 49 ; 
Ammonium nitrate DS 55 33 ae 
Ammonium sul fate 32 26 20 2 : 
Sodium nitrate i) 13 V1 3 
Calcium nitrate 13 1 12 5 
Nitrogen solutions 2\ 27 30 7 
Other 27 25 22 5 
Total 2/ 836 802 607 173 
Phosphate: 
Ammonium phosphates 34 24 72 7 
Crude phosphates * 14 18 10 { AA 
Phosphoric acid * * * * i‘ 
Normal and triple 
superphosphate | * 5 4 
Other * * % * 
Total 2/ 36 39 44 2D 
Potash: 4 
Potassium chloride 588 406 328 come 
Potassium sulfate 12 9 9 3 ' 5 
Potassium nitrate 3/ 1 15 8 2 ; 
Total 2/ 61 430 345 179 
Mixed fertilizers 27 22 20 Zz 
Total 2/ b,o1O 292, 1,016 378 


wee ee AYO RA CON SE OR Rem me eet ete SON Oty ete mer mat lath am won ee AN A Lm melt Nims Gm few! ee St one me et cab et ea Ry ee oe eh ee we mee th wee 


* = Less than $1 million. 


\/ Preliminary data for July-November 1987. 2/ Totals may 
not add due to rounding. 3/ Includes potassium sodium nitrate. ct 


Source: (6). 


pepsi: one: eee pass use oye a for Lili Beas. June ae we 


1986. 1987 
State, region fe hee Se AT oo tkaeek RO Ae ob Mk CS om 


Nitrogen seme Potash peed) Phosphate Potash 


wiThoudandl Rane 


Maine 12 10 10 13 10 1] 
New Hampshire 3 2 3 2: | 2 
Vermont 6 S ih 5 4 6 
Massachusetts 11 3} 8 Il 5 8 
Rhode Island 2 | | 2 | | 
Connecticut 7 4 5 7 4 5 
New York 88° 66 104 10l 57 93 
New Jersey 26 16 19 23 14 17 
Pennsylvania Diy, 47 49 52 43 44 
Del aware 17 i 14 17 6 14 
Maryland 49 33 42 2 38 45 

NORTHEAST scare, nic siete outhe cle sae 278 196 263 287 183 247 
Michigan 248 143 243 2), WZ. 2S 
Wisconsin 258 136 339 254 132 356 
Minnesota B55 229 289 573 228 B25 

FAKES STATES cc tome cterc cs eisiecccss 1,059 509 87| | ,063 493 912 
Ohio 405 206 346 373 179 308 
Indiana 483 252 437 49| 265 428 
Illinois 947 46) 706 84\ 374 618 
lowa 934 313 45| 853 288 44| 
Missouri 348 148 224 DZ. 150 226 
CORNEGEL Ts ccterescteies eaterets cle 3,116 |, 380 26D 2,889 | , 256 2,020 
North Dakota 311 139 23 335 147 29 
South Dakota 136 74 2\ 178 67 15 
Nebraska 748 145 39 5B: 140 4\ 
Kansas 545 140 33 528 132 2h 
NORTHERN PIRIEAUNS ae cre crerereteerater 1,739 498 Ss 1,797 487 112 
Virginia 82 DS 78 78 DS 69 
West Virginia 10 10 11 II 12 11 
North Carolina 207 105 182 193 9| 156 
Kentucky 190 122 148 175 = 4 136 
Tennessee 131 85 114 146 108 135 
ARPAUAGHU Ate ccecrestce ss ee ers «1 62) 378 Dae. 603 378 508 
South Carolina 83 BD We, 72 30 60 
Georgia 219 101 158 193 85 132 
Florida 225 93 235 278 (23 262 
Alabama 133 59 78 120 55 ab 
SOUTHEAST 659 288 542 662 294 525 
Mississippi 170 61 80 152 39 52 
Arkansas 208 54 719 206 52. 78 
Louisiana 179 48 66 (52 4\ 54 
DEIVARSUATES Seinen crete ce oa¥e bb7. 164 225 511 132 184 
Ok! ahoma 26\ 86 32 27) 95 28 
Texas 704 ZZ 110 750 210 105 
SOUTHERN PLAINS..........-.- 965 298 142 O22 305 ipo 
Montana 82 62 10 10] 60 11 
|daho 158 60 15 202 77 25 
Wyoming 19 8 | 23 4 0 
Colorado [55 30 12 154 ay 10 
New Mexico ; 34 13 7 30 9 5 
Arizona 719 22 2 81 23 2 
Utah 26 12 2 25 12 2 
Nevada 4 2 0 5 6 0 
MOUNTAIN Go epattiterc ccc cccieeses 557 213 49 622 229 54 
Washington ite 194 50 34 203 47 3} 
Oregon 137 39 24 126 34 28 
California 508 148 60 555 161 68 
AGT Fl Geert ctcietsivicic.s ¢ seve.¢ oa 6 840 237 118 862 242 126 
ABES TatTesmandubsGeleels clctsle esse 107591 4,159 5021 (Osaks 3,998 4,822 
Alaska 2 | | Z | | 
Hawai i 19 i 19 16 9 \7 
Puerto Rico 13 5 13 13 6 7 
a See Albetaeictetetsicis pieie ee. sve ee 4,178 DODD Ah: a Ay We 4,852 


« = Lass hae 500 tons I/ iatals may not add due to Founding: 





RELIABILITY OF ESTIMATES 


Fertilizer use in Appendix tables 3 through 7 is based on farm surveys 
taken during June, July, and August. These surveys are subject to sampling 
and non-sampling type errors that are common to all surveys. 


To assist users in evaluating the reliability of the fertilizer 
application rate estimates in this report, a coefficient of variation range 
is shown for each nutrient by state. The coefficient of variation (CV) is 
computed by dividing the standard error of the estimate by its mean and 
expressed as a percent. One * indicates that the CV is greater than 10 
percent and two **'s indicate that the CV is greater than 20 percent. 


For example, the !0-state average nitrogen application rate per acre was 
estimated at 132 Ibs. with a CV of | percent. This means that chances are 
2 out of 3 that nitrogen use per acre will not be greater than 133.3 or 
less than 130.7 pounds. A higher CV indicates greater variability in the 
estimate. Nebraska's P7905 use per acre on corn was estimated at 4| 
Ibs. with a CV of 10 percent. Chances are 2 out of 3 that the P7205 use 
per acre will not be greater than 45 Ibs. nor less than 37 Ibs. In the 
case of Missouri's per acre nitrogen use on soybeans, the mean was 
estimated at 15 Ibs. with a CV of 33 percent which transtates into a range 
for the true mean of between 5 and 20 Ibs. 2 times out of 3. 


Appendix table 3--Fertilizer use on corn, 1987 


Acres Fields Any At or 
for in ferti- N P2705 K20 N P205 K20 before After Both 

State harvest survey lizer seeding seeding 

Thousand No. Percent Pounds Parcent 
Illinois 9,200 24| 98 98 88 85 161 82 110 79 2 \9 
Indiana 4,750 18} 98 98 9I 84 136 65 107 Dy 2 4\ 
lowa 10,050 207 96 98 84 82 132 58 1 79 3 18 
Michigan 1,950 104 98 98 94 93 121 60 104 57 | 42 
Minnesota 5,000 177 95 95 87 85 12 49 65 78 2 20 
Missouri 2,150 123 96 95 8| 82 134 Bill 73 82 6 12 
Nebraska 6,200 206 97 97 63 35 135 4\* 16* 66 5 30 
Ohio 3,000 164 99 98 96 94 143 76 109 53 | 47 
South Dakota 2,700 124 Ue 73 49 18 68 38 20 86 5 9 
Wisconsin 2,850 157 99 99 97 96 89 56 82 74 0 26 
10 State total 47,850 1,684 96 96 83 75 132 6| 85 72 3 25 
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Acres receiving Application rates Proportion fertilized 
Acres Fields Ay ur eae as RR eRe At vor it se a 
for in ferti- N P40 K50 N P40 K50 before After Both 
State harvest survey lizer ane Ag 2 seeding seeding 
Thousand No. Barconts brs iia at Sk Pounds Cae et . peresnt: Dek 
Arizona 308 84 95 95 39 na 159 70 na 18 56 26 
Arkansas 640 101 99 99 75 79 BI 43 63 4| I 48 
California 1,120 259 93 93 26 na 115 60 na 20 38 42 
Louisiana ; 600 92 100 100 68 7\ 74 47 55 46 29 25 
Mississippi | ,090 162 100 100 48 60 106 DZ 7\ 43 13 44 
Texas 4,250 543 57 On 46 23 5| 37 14% 70 16 14 
6 State total 8,008 1,241 76 76 47 33 82 44 45 49 22 29 


Appendix table 5--Fertilizer use on sorghum, 1987 


Acres receiving Application rates Proportion fertilized 
Acres Fields Any At or ; 
for in ferti- N P205 K20 N P205 K20 before After Both 
State harvest survey lizer seeding seeding 

Thousand No. Percent Pounds Pakeank 4 a 

Kansas 3, 700 208 91 90 48 13 67 35 29* 9| 6 3 

_ Missouri 770 84 92 90 74 74 95 5| 64 7\ 9 20 
_ Nebraska 1,220 135 88 87 19 na 80 30 na 89 8 3 
_ Texas 2,450 296 74 74 5 | i) 95 36 20* 82 10 8 
4 State total 8,140 723 85 85 47 17 79 37 40 86 8 6 


ha = not available. 


; Appendix table 6--Fertilizer use on soybeans, 1987 


Acres receiving Application rates Proportion fertilized 
Acres Fields Any At or 

for in ferti- N P7205  K 0 N P205 K20 before After Both 

State harvest survey lizer seeding seeding 

Thaqusand No. Percent Pounds Percent 
Alabama 500 88 67 44 66 66 18* 46 54 100 0 0 
_ Arkansas 3, 350 133 23 8 22 23 18*¥* 44 62 100 0 0 
Georgia 800 w9 76 5| 72 75 20* 38 68 95 5 0 
Illinois 8,750 182 27 9 20 26 39%e 86057 105 98 0 2 
Indiana 4,350 107 50 30 4\ 45 14* 46* 66* 94 6 0 
— lowa 8,050 157 18 10 15 17 13* 45 55* 89 i 0 
Kentucky 1,020 94 49 28 46 45 23% 6l 7\ 100 0 0 
Louisiana 1,660 99 17 7 17 15 15* 51* 78* 100 0 0 
Minnesota 4,700 100 13 9 VI 12 17** 26% 5 | ** 92 8 0 
Mississippi 2,450 Vl 24 10 23 24 10* 40 60* 100 0 0 
Missouri 4,900 148 28 12 20 26 ZI = 43 67 95 5 0 
Nebraska 2,350 77 12 12 10 6 15** 27% |5* 100 0 0 
North Carolina 1, 300 77 58 48 5| 2h 23% 45 80 100 0 0 
Ohio 4,080 126 5| 2 40 48 13 52* 96 97 3 0 
Tennessee 1,250 96 49 20 43 48 20* 53 66 100 0 0 
15 State total 49,510 1,670 30 15 25 28 20 47 7D 97 3 0 
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Appendix table 7--Fertilizer use on wheat, 1987 


Acres receiving Application rates Proportion fertilized 
Acres Fields Any At or 
for in ferti- N P205  K20 N P205 K20 before After Both 
State harvest survey lizer seeding seeding 


Winter wheat 


Thousand No. Percent Pounds Percent 
Arkansas 840 7\ 93 93 33 30 103 42 50 3 66 31 
California 480 70 81 82 \7 na 106 42* na 49 16 35 
Colorado 2,500 88 66 66 10 na bY 25** na 88 7 5 
Idaho 800 92 95 95 51 7 90 33% 22** 32 34 35 
Illinois 950 78 99 97 79 76 88 76 94 18 22 60 
Indiana 600 60 100 100 85 82 73 60 75 9 15 76 
Kansas 9,900 244 87 86 49 2 54 33 | 4e* 70 7 23 
Missouri 770 74 98 96 BS) 5 | 87 46 57 25 50 25 
Montana 2,200 105 69 69 54 6 45 29 g* 67 15 18 
Nebraska 1,950 100 70 70 16 na 56 40* na 82 14 5 
Ohio 800 76 95 93 89 87 7\ 7\ 73 15 14 7\ 
Ok | ahoma 4,800 165 89 89 47 8 64 35 19% 50 14 37 
Oregon 750 102 96 96 14 9 72 7, 4GEK 62 21 17 
Texas 3,600 18] 69 69 Dy, 59 90 52 49* 51 24 2D 
Washington 1,825 164 98 98 37 3 69 21 26** 86 4 10 
15 State total 32,765 1,670 83 83 43 13 65 40 58 58 15 a 


Spring wheat 


Idaho 340 53 85 85 42 na 98 43 na 69 4 27 
Minnesota 2,400 64 88 88 78 64 83 33 27* 98 2 0 
Montana 2,300 67 46 46 42 9 28%* 27% Oxe 94 6 0 
North Dakota 6,100 109 84 84 76 14 Os} 29 \7* 98 0 2 
South Dakota 1,800 57 63 6l 49 na 39% 29% na 97 3 0 
5 State total 12,940 350 75 75 66 2 56 30 22 96 2 2 
Durum wheat 
North Dakota 2,850 131 70 70 56 6 46 28% 13 97 i 2 
All wheat 

Arkansas 840 7\ 93 93 33 30 103 42 50 3 66 31 
California 480 70 8] 82 17 na 106 42* na 49 16 35 
Colorado 2,500 88 66 66 10 na 37 25** na 88 7 5 
Idaho 1,140 145 92 92 48 6 92 5D 24%% 42 25 32 
Illinois 950 78 99 97 79 76 88 76 94 18 22 60 
Indiana 600 60 010) 100 85 82 73 60 75 9 15 76 
Kansas 9,900 244 87 86 49 2 54 53 |4x* 70 7 23 
Minnesota 2,400 64 88 88 78 64 83 33 27* 98 Z 0 
Missouri 770 74 98 96 53 5| 87 46 57 25 50 25 
Montana 4,500 WZ 58 58 48 7 38 28 Oee 78 | a} 
Nebraska 1,950 100 70 70 16 na 56 40* na 82 14 5 
North Dakota 8,950 240 80 80 70 a 5| 28 17* 98 0 2 
Ohio 800 76 95 93 89 87 7 7 73 15 14 7\ 
Ok | ahoma 4,800 165 89 89 47 8 64 35 19% 50 14 ay; 
Oregon 750 102 96 96 14 9 72 37* 4Qke 62 2 17 
South Dakota | ,800 57 63 6l 49 na 39% 29 na 97 5 0 
Texas 3,600 18! 69 69 57 59 90 52 49% 51 24 25 
Washington 1,825 164 98 98 37 3 69 ZI 26** 86 4 10 
18 State total 48,555 2,151 80 80 50 15 62 35 43 70 1 19 


na — not available. 
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Appendix table 8--Projected world supply-demand balances of plant nutrients I/ 


Ni trogen Phosphate Potash 
World regions Bee ae ieee eae eee ee EE et) ee 
1987 1992 1987 1992 1987 1992 
Million metric tons 
Developed market economies: 
Supply hey) 22.93 17.54 18.92 Ja | 18.47 
Demand L2eAD ea 11.49 TABS 11.04 11.63 
Balance ~0.07 =0.31 6.05 6./6 6.47 6.84 
North America: 
Supply 10.80 We OD 9.22 10.58 10.99 11.56 
Demand 10.05 10.65 AeA 4.50 4.70 DeiO 
Balance O75) 0.40 5.01 6.08 6.29 6.46 
Western Europe: 
Supply 10.29 10.67 ei, Do Dee 5.20 
Demand 10.75 11.00 Bere BLO 5.30 Doo 
Balance -0.46 ~0.33 (0)253 Oh th 35 0.02 -0.19 
Oceania: 
Supply On> 0.51 fol 1.39 0.00 0.00 
Demand 0.36 0.4} 1.04 eZ 0.28 (0), 545 
Balance -0.03 0.10 S727) 0.18 -0.28 (0) 3555 
Other countries: 
Supply 0.80 Oat 1.64 1.62 eco oval 
Demand ie ais 1.10 a25 0.76 0.81 
Balance -~0. 33 -0.47 0.54 0.37 0.44 0.90 
Developing market economies: 
Supply 16.07 20.49 US 2D) 9.66 0.70 0.88 
Demand Woo 22.96 8.67 laa 4.03 ui 
Balance -1.58 2.47 meted, -|.56 —-3.33 -4.30 
Africa: 
Supply 0.20 0.58 2.87 3.96 0.00 0.00 
Demand O37, 1.07 0.66 0.82 0.34 0.44 
Balance ~-0.67 -0.49 2.21 3.14 | -0.34 -0.44 
Latin America: 
Supply 4.05 4.89 1.66 2.16 0.02 0.09 
Demand 3.50 4.89 2.60 5120 eves Dap 
Balance OBD5 0.00 ~0.94 -1.04 Shc 7A =2.16 
Near East: 
Supply D2) 4.14 tes (po0 0.68 0.80 
Demand Dal A 3.40 ei 2.10 0.14 0.18 
Balance OzDIl 0.74 =0° 235 -0.60 0.54 0.62 
Far East: 
Supply 8.58 10.88 1.70 2.05 0.00 0.00 
Demand 10.54 13.60 3.90 bi, HO | .82 Deol 
Balance -|.96 -2./2 -2.20 ~3.05 —|!.82 | 
Centrally planned countries of Asia: / 
Supply 13.06 14.20 DoS 3720 0.03 0.07 
Demand HoeiO 17.60 3.00 4.45 0.85 1233 
Balance ~2.04 -3.40 -Q.47 =e -0.82 1.26 
Eastern Europe and the Soviet Union: 
Supply 22.86 PS IK 9.21 10.04 12.04 13.29 
Demand Ome 18.50 10.70 ee 10.20 11.20 
Balance Gea Se 20 -{.49 =|. 41 | .84 2.09 
WORLD TOTAL: 
Supply 74.20 Bileoe 36.80 41.82 30.28 S27 
Demand Wi sie) 82.30 33.86 39.28 26m 2 29.34 
Balance 3.01 -0.98 2.94 2.94 4.16 BOS 


1/ Forecasts for year ending June 30. 


Source: (3). 
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